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agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or 


students; to specialists in wildlife management, waste disposal, or pollution control. 


This soil survey is a publication of the National Cooperative Soil Survey, а 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. In line with Department of 
Agriculture policies, benefits of this program are available to all, regardless of 
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Dakota Department of Revenue, and the Old West Regional Commission. 
Some technicial assistance was provided by the South Dakota Division of 
Conservation. Major fieldwork was performed in the period 1975-1978. Soil 
names and descriptions were approved in 1978. Unless otherwise indicated, 
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foreword 


This soil survey contains information that can be used in land-planning 
programs in Sanborn County. It contains predictions of soil behavior for 
selected land uses. The survey also highlights limitations inherent in the soil or 
hazards that adversely affect the soil, improvements needed to overcome the 
limitations or reduce the hazards, and the impact of selected land uses on the 
environment. 

This soil survey is designed for many different users. Farmers, ranchers, 
foresters, and agronomists can use it to evaluate the potential of the soil and 
the management needed for maximum food and fiber production. Planners, 
community officials, engineers, developers, builders, and home buyers can use 
the survey to plan land use, select sites for construction, and identify special 
practices needed to insure proper performance. Conservationists, teachers, 
students, and specialists in recreation, wildlife management, waste disposal, 
and pollution control can use the survey to help them understand, protect, and 
enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Sorne are too unstable to be used as a foundation for buildings or roads. 
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A 
high water table makes a soil poorly suited to basements or underground 
installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map. The 
location of each soil is shown on the detailed soil maps. Each soil in the survey 

` area is described. Information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service or the Cooperative Extension Service. 


Robert D. Swenson 
State Conservationist 
Soil Conservation Service 
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SANBORN COUNTY is in the east-central part of 
South Dakota (fig. 1). It has a total area of 365,440 
acres, which includes about 885 acres of water. 
According to the 1970 census, it has a population of 
3,697. Woonsocket, the county seat, in the northwestern 
part of the county, had a population of 852 in 1970, 
Artesian 277, Forestburg 129, and Letcher 201. 

About 62 percent of the acreage is cropland, and 
about 33 percent supports native grass. Corn, oats, grain 


Figure 1.—Location of Sanborn County in South Dakota. 


sorghum, and alfalfa are the main crops. Farming is 
diversified; livestock is the main source of income, but 
income from cash crops also is important. 


general nature of the county 


This section gives general information concerning the 
county. it describes climate, physiography and relief, 
settlement, farming, and natural resources. 


climate 


Prepared by the National Climatic Center, Asheville, North Carolina. 


Sanborn County is usually quite warm in summer, but 
hot spells are frequent and cool days occasional. The 
county is very cold in winter, when arctic air frequently 
surges over the area. Most precipitation falls during the 
warm period, and rainfall is normally heaviest late in 
spring and early in summer. Winter snowfall is normally 
not too heavy, and it is blown into drifts, so that much of 
the ground is free of snow. 

Table 1 gives data on temperature and precipitation 
for the survey area as recorded at Forestburg in the 
period 1951 to 1974. Table 2 shows probable dates of 
the first freeze in fall and the last freeze in spring. Table 
3 provides data on length of the growing season. 


In winter the average temperature is 18 degrees Е, 
and the average daily minimum temperature is 8 
degrees. The lowest temperature on record, which 
occurred at Forestburg on January 19, 1970, is minus 32 
degrees. in summer the average temperature is 71 
degrees, and the average daily maximum temperature is 
84 degrees. The highest recorded temperature, which 
occurred at Forestburg on July 10, 1966, is 111 degrees. 

Growing degree days are shown in table 1. They are 
equivalent to “heat units.” During the month, growing 
degree days accumulate by the amount that the average 
temperature each day exceeds a base temperature (40 
degrees F). The normal monthly accumulation is used to 
schedule single or successive plantings of a crop 
between the last freeze in spring and the first freeze in 
fall. 

The total annual precipitation is 21.45 inches. Of this, 
16 inches, or 75 percent, usually falls in April through 
September, which includes the growing season for most 
crops. In 2 years out of 10, the rainfall in April through 
September is less than 11 inches. The heaviest 1-day 
rainfall during the period of record was 3.78 inches at 
Forestburg on July 4, 1957. Thunderstorms occur on 
about 40 days each year, and most occur in summer. 
Hail falls in scattered small areas during some of these 
storms. 

Average seasonal snowfall is 34 inches. The greatest 
snow depth at any one time during the period of record 
was 45 inches. On an average of 35 days, at least 1 inch 
of snow is on the ground. The number of such days 
varies greatly from year to year. Blizzards occur several 
times each winter. 

The average relative humidity in midafternoon is about 
60 percent. Humidity is higher at night, and the average 
at dawn is about 80 percent. The sun shines 75 percent 
of the time possible in summer and 50 percent in winter. 
The prevailing wind is from the south-southeast. Average 
windspeed is highest, 14 miles per hour, in April. 


physiography and relief 


Sanborn County lies within the James River Basin (4). 
The elevation ranges from about 1,200 feet above sea 
level along the James River to about 1,370 feet in the 
northeastern part of the county. Most areas are nearly 
level to undulating, but hilly and steep areas are along 
the James River and some of the more deeply 
entrenched drainageways. The county is drained by the 
James River and its tributaries. 


settlement 


In 1873, a group of pioneers settled along the banks 
of the James River in an area of what is now known as 
Sanborn County. The county was formally organized by 
an act of the Dakota Territorial Legislature in 1883. The 
area then known as Miner County was divided into two 
parts; the eastern half remained Miner County, and the 
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western half became Sanborn County. The Territorial 
Legislature named the county after George W. Sanborn, 
a railroad official. 

The rate of settlement increased rapidly after railroad 
lines were extended into the county in 1882. 
Woonsocket, which is on a railroad junction, was 
incorporated as a town in 1884. The county had as many 
as 15 small settlements during the early days, but most 
of these have long since been abandoned. Communities 
remaining are Woonsocket, Letcher, Artesian, and 
Forestburg. 

The population of the county increased from 4,610 in 
1890 to a high of 7,877 in 1920. It gradually declined to 
a low of about 3,000 by 1955. By 1970, it had increased 
to 3,697. All of the population is rural. 

One railroad presently serves the county. South 
Dakota Highway 34 crosses the county from east to 
west and South Dakota Highway 37 from north to south. 


farming 


In 1975, 360,400 acres in Sanborn County was 
farmland. This is more than 98 percent of the total 
acreage. The 530 farms averaged 680 acres in size. The 
average size has gradually increased since 1935. 

Corn, oats, grain sorghum, spring wheat, barley, and 
alfalfa are the main crops. In 1975, corn for grain was 
harvested on about 31,000 acres, oats on 34,000 acres, 
grain sorghum on 5,000 acres, spring wheat.on 4,700 
acres, barley on 4,500 acres, alfalfa һау on 36,000 . 
acres, wild hay on 28,000 acres, and rye on a small 
acreage. About 28 percent of the total farm income is 
from the sale of cash crops and 72 percent from the 
sale of livestock and livestock products (5). 

Vegetables are harvested each year on a small 
acreage of the sandy soils in the central and west- 
central parts of the county. Watermelons, muskmelons, 
Squash, pumpkins, and cucumbers are the most 
extensively grown vegetables. Most of this produce is 
marketed locally. 


natural resources 


Soil is the most important natural resource in the 
county. it provides a growing medium for the grass 
grazed by livestock and for cultivated crops. Other 
important natural resources are ground water and sand 
and gravel. 

Ground water in quantities large enough to supply farm 


„wells is available in most parts of the county. An 


estimated 2,200,000 acre-feet of water is stored in two 
large, shallow ground aquifers in the western and 
northern parts (6). This water generally is suitable for 
irrigation, but-the quality varies greatly within short 
distances. Deep wells, which penetrate aquifers in 
bedrock, provide water under artesian pressure in most 
parts of the county. Water from the bedrock aquifers is 
unsuitable for irrigation because of a high content of 
sodium and boron. 
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Large glacial outwash deposits of sand and gravel are 
in the central and western parts of the county. They 
consist mainly of fine to coarse sand and some gravel, 
silt, and clay. The sand and gravel generally contains 
excessive amounts of fine rock fragments, such as 
shale, chalk, and clay ironstone, making it unsuitable as 
concrete aggregate or construction material. It is 
suitable, however, as subgrade material for roads and as 
bituminous aggregate. Much of the wind-laid fine sand in 
central Sanborn County is suitable for use in making 
mortar or plaster. 


how this survey was made 


Soil scientists made this survey to learn what soils are 
in the survey area, where they are, and how they can be 
used. They observed the steepness, length, and shape 
of slopes; the size of streams and the general pattern of 
drainage; the kinds of native plants or crops; and the 
kinds of rock. They dug many holes to study soil profiles. 
A profile is the sequence of natural layers, or horizons, in 
a soil. It extends from the surface down into the parent 
material, which has been changed very little by leaching 
or by plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied and compared those profiles with 
others in nearby counties and in more distant places. 
They classified and named the soils according to 


nationwide uniform procedures. They drew the 
boundaries of the soils on aerial photographs. These 
photographs show trees, buildings, fields, roads, and 
other details that help in drawing boundaries accurately. 
The soil maps at the back of this publication were 
prepared from aerial photographs. 

The areas shown on a soil map are called map units. 
Most map units are made up of one kind of soil. Some 
are made up of two or more kinds. The map units in this 
survey area are described under “General soil map 
units" and "Detailed soil map units.” 

While a soil survey is in progress, samples of some 
soils are taken for laboratory measurements and for 
engineering tests. All soils are field tested to determine 
their characteristics. Interpretations of those 
characteristics may be modified during the survey. Data 
are assembled from other sources, such as test results, 
records, field experience, and state and local specialists. 
For example, data on crop yields under defined 
management are assembled from farm records and from 
field or plot experiments on the same kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed 
information then needs to be organized so that it can be 
used by farmers, rangeland and woodland managers, 
engineers, planners, developers and builders, home 
buyers, and others. 


general soil тар units 


The general soil map at the back of this publication 
shows the soil associations in this county. Each 
association has a distinctive pattern of soils, relief, and 
drainage. Each is a unique natural landscape. Typically, 
an association consists of one or more major soils and 
some minor soils. It is named for the major soils. The 
soils making up one association can occur in another but 
in a different pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map ís not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one association differ from place to 
place in slope, depth, drainage, and other characteristics 
that affect management. 

The 10 associations in this county have been grouped 
for broad interpretive purposes. The associations and the 
groups are described on the pages that follow. The 
names of some associations do not agree with those on 
the general soil maps in the published soil surveys of 
adjacent Beadle, Davison, Hanson, and Jerauld 
Counties. The names do not fully agree because of 
differences in the detail of the general soil maps and 
because of changes in the application of the soil 
classification system. 


moderately well drained to poorly drained, 
nearly level soils 


These soils are in broad, low lying areas on uplands. 
They dominantly are nearly level. They have a silty, 
clayey, or loamy surface layer and generally have a 
subsoil that is high in content of sodium. 

These soils make up about 6 percent of the county. 
About 90 percent of the acreage is range. A few areas 
are used for forage crops. 


1. Durrstein-Artesian-Farmsworth association 


Moderately well drained to poorly drained, nearly level, 
silty, clayey, and loamy soils in drainageways and upland 
basins 


This association is in drainageways and in broad, low 
lying areas in upland basins. The drainage pattern is 
poorly defined. Slopes are 0 to 2 percent. 


This association makes up about 6 percent of the 
county. It is about 50 percent Durrstein soils, 15 percent 
Artesian soils, 15 percent Farmsworth soils, and 20 
percent minor soils. 

The poorly drained Durrstein soils are in broad, flat 
drainageways and in concave areas in the broad upland 
basins. Typically, the surface layer is gray silt loam. The 
sodium affected subsoil is dark gray and gray, very firm 
clay. The underlying material is gray, mottled, calcareous 
clay and silty clay. 

The moderately well drained Artesian soils are in 
broad upland basins. Typically, the surface layer is dark 
gray silty clay. The subsoil is very dark gray, dark gray, 
and gray, very firm, calcareous clay. The underlying 
materia! is gray, mottled, calcareous clay. 

The somewhat poorly drained Farmsworth soils are in 
shallow swales and depressions in broad upland basins. 
Typically, the surface layer is dark gray loam. The 
subsurface layer is gray clay loam. The sodium affected 
subsoil is dark gray and gray, very firm, calcareous clay. 
it is mottled in the lower part. The underlying material is 
grayish brown, light gray, and light brownish gray, 
mottled, calcareous clay and sandy clay loam. 

Minor in this association are the nearly level, poorly 
drained Fedora soils in basins adjacent to the Durrstein 
soils; the well drained Hand and Ethan soils on the 
higher ridges and along drainageways; the somewhat 
poorly drained Lute soils on the lower parts of the 
landscape; and the moderately wel! drained Whitelake 
and Woonsocket soils on low mounds and ridges. 

About 90 percent of this association is range. Tame 
pasture and hay and feed and forage crops are the main 
crops. Sorghum is grown in places. The main concerns 
of management are improving water intake and tilth and 
conserving moisture. Flooding is a concern in areas of 
the Durrstein and Farmsworth soils. 

This association is poorly suited to cultivated crops 
and to openland wildlife habitat. It is fairly well suited to 
range, rangeland wildlife habitat, and tame pasture and 
hay. It generally is poorly suited to building site 
development and sanitary facilities because of flooding, 
a very high or high shrink-swell potential, and restricted 
permeability. 


somewhat excessively drained to 
somewhat poorly drained, nearly level to 
moderately sloping soils 


These soils generally are on glacial outwash plains 
and uplands that are characterized by many shallow 
swales. The moderately sloping soils are along 
drainageways. All of the soils are loamy or sandy. Most 
are nearly level or gently sloping. The drainage pattern is 
poorly defined in most areas. 

These soils make up about 21 percent of the county. 
About 75 percent of the acreage is used for cultivated 
crops and tame pasture and hay. Alfalfa, corn, oats, and 
sorghum are the main crops. Melons, squash, and 
pumpkins are grown in some areas. 


2. Alwilda-Woonsocket-Blendon association 


Somewhat excessively drained to moderately well 
drained, nearly level and gently sloping, loamy soils on 
outwash plains and on uplands 


This association is on glacial outwash plains and on 
uplands characterized by many shallow swales. The 
drainage pattern is poorly defined. 

This association makes up about 4 percent of the 
county. It is about 35 percent Alwilda soils, 25 percent 
Woonsocket soils, 20 percent Blendon soils, and 20 
percent minor soils. 

The somewhat excessively drained Alwilda soils are 
on outwash plains. Slopes range from 0 to 6 percent. 
Typically, the surface layer is very dark gray fine sandy 
loam. The subsoil is dark grayish brown and grayish 
brown, very friable fine sandy loam and loamy fine sand. 
The underlying material is multicolored, calcareous 
gravelly sand. 

The moderately well drained Woonsocket soils are in 
slightly concave areas on uplands. Slopes range from 0 
to 6 percent. Typically, the surface layer is dark grayish 
brown fine sandy loam. The subsoil is dark gray, dark 
grayish brown, and grayish brown, friable fine sandy 
loam and firm sandy clay loam. И is mottled in the lower 
part. The underlying material is light brownish gray and 
brown, mottled, calcareous loamy fine sand and fine 
sand. 

The well drained Blendon soils are in plane and 
slightly convex areas on uplands. Slopes range from 0 to 
6 percent. Typically, the surface layer is dark gray fine 
sandy loam. The subsoil is dark grayish brown and dark 
brown, friable fine sandy loam. The underlying material is 
brown loamy fine sand. 

Minor in this association are the well drained Ethan 
and Hand soils in the higher convex areas; the poorly 
drained Clamo and somewhat poorly drained Wann soils 
on flood plains; the nearly level, poorly drained Durrstein 
and Fedora soils on uplands; and the poorly drained 
Tetonka Variant and poorly drained and very poorly 
drained Worthing soils in depressions. 

About 95 percent of this association is used for 
cultivated crops and tame pasture and hay. Corn, oats, 
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alfalfa, and grain sorghum are the main crops. The main 
concerns of management are controlling soil blowing and 
conserving moisture. 

This association is fairly well suited to cultivated crops 
and to openiand wildlife habitat. It is well suited to tame 
pasture and hay, range, and rangeland wildlife habitat. It 
is well suited or fairly well suited to most kinds of 
building site development and is poorly suited to most 
sanitary facilities because the effluent can seep through 
the sandy underlying material and pollute shallow ground 
water. 


3. Carthage-Hand-Ethan association 


Moderately well drained and well drained, nearly level 
and gently sloping, loamy soils on uplands 


This association is on uplands characterized by many 
swales and scattered depressions. The drainage pattern 
is poorly defined in most areas. 

This association makes up about 9 percent of the 
county. It is about 40 percent Carthage and similar soils, 
35 percent Hand and similar soils, 10 percent Ethan 
soils, and 15 percent minor soils. 

The moderately ме! drained Carthage soils generally 
are in concave areas on the lower side slopes and in the 
flatter areas. Slopes range from 0 to 6 percent. Typically, 
the surface layer is dark grayish brown fine sandy loam. 
The subsoil is grayish brown, very friable fine sandy 
loam. The underlying material is light olive brown, 
mottled loamy fine sand over pale yellow, mottled, 
calcareous clay loam. 

The well drained Hand soils are on slight rises. Slopes 
range from 0 to 6 percent. Typically, the surface layer is 
dark grayish brown fine sandy loam. The subsoil is light 
yellowish brown loam. The underlying material is 
Stratified, calcareous loamy sediments. 

The well drained Ethan soils are on convex ridges and 
the upper side slopes along drainageways. In this 
association they have a slope of 2 to 6 percent. 
Typically, the surface layer is dark gray loam. The 
subsoil is dark grayish brown and light brownish gray, 
friable loam and silt loam. It is calcareous in the lower 
part. The underlying material is light yellowish brown, 
calcareous silt loam, loam, and very fine sandy loam. It 
is stratified in the lower part. 

Minor in this association are the moderately well 
drained Bonilla, Davison, and Woonsocket soils in 
swales and near the edges of depressions and the 
poorly drained Durrstein, Fedora, Tetonka, and Tetonka 
Variant soils in low lying drainageways and in 
depressions. 

About 80 percent of this association is used for 
cultivated crops and tame pasture and hay. Alfalfa, corn, 
oats, and sorghum are the main crops. The main 
concerns of management are controlling soil blowing, 
conserving moisture, and improving fertility. 

This association is well suited to range and to tame 
pasture and hay and rangeland wildlife habitat. It is fairly 
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well suited to cultivated crops, to openland wildlife 
habitat, and to most kinds of building site development. 
It is fairly well suited or poorly suited to most sanitary 
facilities. 


4. Forestburg-Shue-Elsmere association 


Moderately well drained and somewhat poorly drained, 
nearly level to moderately sloping, sandy soils in swales 
and depressions and in other areas on uplands 


This association is on uplands characterized by many 
swales, poorly defined drainageways, and small 
depressions. In areas of the Forestburg soils, slopes are 
short and slightly convex and commonly border the зтай 
depressions and drainageways. In areas of the Shue and 
Elsmere soils, they are slightly concave or smooth. 

This association makes up about 8 percent of the 
county. It is about 30 percent Forestburg and similar 
Soils, 25 percent Shue soils, 25 percent Elsmere and 
similar soils, and 20 percent minor soils (fig. 2). 


The moderately well drained Forestburg soils are in 
the higher areas on the landscape. Slopes range from 0 
to 9 percent and are steepest along the drainageways. 
Typically, the surface layer and subsurface layer are dark 
grayish brown loamy fine sand. Next is a transitional 
layer of grayish brown loamy fine sand. The underlying 
material is brown loamy fine sand over light brownish 
gray, mottled, calcareous loam and clay loam. 

The somewhat poorly drained Shue soils are in swales 
and slightly depressed areas. Slopes range from 0 to 2 
percent. Typically, the surface layer and subsurface layer 
are dark grayish brown loamy fine sand. The underlying 
material is light olive brown, mottled loamy fine sand 
over light brownish gray and light gray, mottled, 
calcareous clay loam and loam. 

The somewhat poorly drained Elsmere soils have a 
slope of 0 to 2 percent. Typically, the surface layer and 
subsurface layer are dark gray loamy fine sand. The next 
layer is dark grayish brown, mottled loamy fine sand. The 
underlying material is light brownish gray and light gray, 
mottled, calcareous loamy fine sand, fine sand, and 
stratified silt loam and very fine sandy loam. 


Figure 2.--Райет of soils in the Forestburg-Shue-Elsmere and Betts-Clamo associations. 


Minor т this association are the moderately well 
drained Davison Variant soils, the somewhat poorly 
drained Lute and Wann soils, the well drained Ethan and 
Hand soils, the somewhat excessively drained Doger 
soils, the excessively drained Valentine soils, and the 
poorly drained Orwet soils. The Doger, Ethan, Hand, and 
Valentine soils аге in the higher areas on the landscape. 
The Davison Variant soils are on rises. The Lute and 
Orwet soils are in low areas. The Wann soils are on 
flood plains. 

About 60 percent of this association is used for 
cultivated crops and tame pasture and hay. Alfalfa, corn, 
oats, and grain sorghum are the main crops. Melons, 
squash, and pumpkins are grown in some areas. The 
main concerns of management are controlling soil 
blowing and conserving moisture. 

This association is fairly well suited to cultivated crops 
and to openland and rangeland wildlife habitat. It is well 
suited to range and to tame pasture and hay. It is fairly 
well suited to poorly suited to most kinds of building site 
development and poorly suited to sanitary facilities. The 
Forestburg soils are somewhat better building sites than 
the Shue and the Elsmere soils because they are not so 
poorly drained. 


well drained to poorly drained, level to 
moderately sloping soils 


These soils are in swales, depressions, and other 
areas on uplands. All of the soils are loamy and silty. 
Most are nearly level or undulating. The steeper soils are 
along drainageways. 

These soils make up about 69 percent of the county. 
About 69 percent of the acreage is used for cultivated 
crops and tame pasture and hay. Alfalfa, corn, oats, and 
sorghum are the main crops. 


5. Houdek-Stickney association 


Well drained and moderately well drained, nearly level, 
loamy soils on uplands 


This association is on uplands characterized by slight 
rises, swales, and many scattered small depressions. It 
makes up about 4 percent of the county. It is about 50 
percent Houdek soils, 25 percent Stickney soils, and 25 
percent minor soils. 

The well drained Houdek soils are in the higher 
convex areas. In this association they have а slope of 0 
to 2 percent. Typically, the surface layer is dark gray 
loam. The subsoil is dark grayish brown, brown, and light 
yellowish brown, friable clay loam. It is calcareous in the 
lower part. The underlying material is pale yellow and 
light yellowish brown, calcareous clay loam. 

The moderately well drained Stickney soils are in low 
concave areas and in swales. Slopes range from 0 to 2 
percent. Typically, the surface layer is dark gray loam. 
The subsurface layer is grayish brown silt loam. Next is a 
transitional layer of dark grayish brown silty clay loam 
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and light brownish gray silt loam. The subsoil is very dark 
gray and grayish brown, firm silty clay, clay, and clay 
loam. It is calcareous in the lower part. The underlying 
material is light yellowish brown and pale yellow, 
calcareous clay loam. 

Minor in this association are the moderately well 
drained Davison, Dudley, and Prosper soils; the 
somewhat poorly drained Jerauld soils; and the poorly 
drained Hoven, Tetonka, and Worthing soils. The 
Davison soils are on rims around depressions. The 
Dudley, Jerauld, and Prosper soils occur as areas 
intermingled with areas of the Stickney soils. The Hoven, 
Tetonka, and Worthing soils are in the depressions. 

About 95 percent of this association is used for 
cultivated crops and tame pasture and hay. Alfalfa, corn, 
oats, and sorghum are the main crops. Conserving 
moisture and improving tilth and fertility are the main 
concerns of management. 

This association generally is well suited to cultivated 
crops and to tame pasture and hay, range, and 
rangeland and openland wildlife habitat. It is fairly well 
suited or poorly suited to building site development and 
poorly suited to septic tank absorption fields. 


6. Clarno-Prosper-Tetonka association 


Well drained, moderately well drained, and poorly 
drained, nearly level and level, loamy and silty soils on 
rises, in swales, and in depressions in the uplands 


This association is on uplands characterized by slight 
rises, narrow swales, and drainageways that terminate in 
numerous small depressions. It makes up about 11 
percent of the county. It is about 45 percent Clarno soils, 
30 percent Prosper soils, 10 percent Tetonka and similar 
soils, and 15 percent minor soils. 

The well drained Clarno soils are on the slight rises. In 
this association they have a slope of 0 to 2 percent. 
Typically, the surface layer is dark gray loam. The 
subsoil is olive brown, light olive brown, and pale yellow, 
friable clay loam and loam. It is calcareous in the lower 
part. The underlying material is pale yellow, calcareous 
loam. 

The moderately well drained Prosper soils are in the 
swales. Slopes range from 0 to 2 percent. Typically, the 
surface layer is dark gray loam. The subsoil is dark gray 
and dark grayish brown, firm clay loam over light 
yellowish brown, friable, calcareous clay loam. The 
underlying material is light gray and light brownish gray, 
mottled, calcareous loam and clay loam. 

The poorly drained Tetonka soils are in the 
depressions. Slopes are 0 to 1 percent. Typically, the 
surface layer is gray silt loam. The subsurface layer is 
light gray, mottled silt loam. Next is a transitional layer of 
light gray silt loam and dark gray silty clay. The subsoil is 
dark gray, gray, and light olive gray, very firm, calcareous 
silty clay. it is mottled in the lower рап. The underlying 
material is light gray, по ед, calcareous clay loam. 

Minor in this association are the moderately well 
drained Davison, Dudley, and Stickney soils around 
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depressions and in the flatter areas and the poorly 
drained Hoven soils in depressions. 

About 95 percent of this association is used for 
cultivated crops and tame pasture and hay. Alfalfa, corn, 
oats, and sorghum are the main crops. Conserving 
moisture on the Clarno soils and controlling wetness on 
the Tetonka soils are the main concerns of 
management. 

This association generally is well suited to cultivated 
crops, to tame pasture and hay, to range, and to 
openiand wildlife habitat and fairly well suited or well 
suited to rangeland wildlife habitat. It is fairly well suited 
or poorly suited to most kinds of building site 
development and most sanitary facilities. 


7. Clarno-Bonilla-Ethan association 


Well drained and moderately well drained, nearly level to 
moderately sloping, loamy soils in swales and other 
areas on uplands 


This association is on uplands where the drainage 
pattern generally is well defined. Slopes are short and 
convex. They are steeper along drainageways than in 
other areas. Many swales are in the less sloping areas. 

This association makes up about 33 percent of the 
county. It is about 40 percent Clarno and similar soils, 20 
percent Bonilla soils, 20 percent Ethan and similar soils, 
and 20 percent minor soils (fig. 3). 


The well drained Clarno soils have a slope of 0 to 9 
percent. Typically, the surface layer.is dark gray loam. 
The subsoil is olive brown, light olive brown, and pale 
yellow, friable clay loam and loam. It is calcareous in the 
lower part. The underlying material is pale yellow, 
calcareous loam. 

The moderately well drained Bonilla soils are in 
swales. Slopes range from 0 to 6 percent. Typically, the 
surface layer is dark gray loam. The subsoil is dark 
grayish brown and light yellowish brown, friable loam. It 
is calcareous in the lower part. The underlying material is 
pale yellow and light yellowish brown, calcareous loam. 


Figure 3.--Райет of soils in the Clarno-Bonilla-Ethan association. 
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Тһе well drained Ethan soils are оп knolls and along 
the steeper drainageways. In this association they have 
a slope of 2 to 9 percent. Typically, the surface layer is 
dark gray loam. The subsoil is dark grayish brown and 
light brownish gray, friable, calcareous loam and clay 
loam. The underlying material is light yellowish brown, 
calcareous clay loam. 

Minor in this association are the moderately well 
drained Carthage, Davison, and Stickney soils; the 
somewhat poorly drained Dudley soils; and the poorly 
drained Durrstein, Hoven, Tetonka, and Worthing soils. 
The Carthage soils occur as areas intermingled with 
areas of the Clarno soils. The Davison, Stickney, and 
Dudley soils are in the flatter areas adjacent to 
depressions and swales. The nearly level Durrstein soils 
are in drainageways. The Hoven, Tetonka, and Worthing 
soils are in depressions. 

About 70 percent of this association is used for 
cultivated crops and tame pasture and hay. Alfalfa, corn, 
oats, and sorghum are the main crops. Some areas 
along the steeper drainageways are used as range. 
Controlling erosion and conserving moisture are the main 
concerns of management. 

This association generally is well suited to cultivated 
crops and to tame pasture and hay, range, and 
rangeland and openland wildlife habitat. It is poorly 
suited to septic tank absorption fields. The Clarno and 
Ethan soils are well suited to fairly well suited and the 
Bonilla soils poorly suited to most kinds of building site 
development. 


8. Hand-Ethan-Tetonka association 


Well drained and poorly drained, level to ипашайпа, 
loamy and silty soils in depressions and other areas on 
uplands 


This association is on uplands characterized by many 
shallow swales and depressions. The drainage pattern is 
poorly defined in most areas. Most slopes are short. 

This association makes up about 5 percent of the 
county. It is about 40 percent Hand and similar soils, 10 
percent Ethan soils, 10 percent Tetonka soils, and 40 
percent minor soils. 

The well drained Hand soils are in smooth areas at 
midslope and in nearly level areas. Slopes range from 0 
to 6 percent. Typically, the surface layer is dark grayish 
brown loam. The subsoil is dark grayish brown, light 
brownish gray, and light yellowish brown, friable loam 
and silt loam. 11 is calcareous in the lower part. The 
upper part of the underlying material is light gray and 
pale olive, calcareous silt loam and loam. The lower part 
is multicolored, stratified loamy and sandy sediments. 

The well drained Ethan soils are on ridges and along 
drainageways. In this association they have a slope of 2 
to 6 percent. Typically, the surface layer is dark gray 
loam. The subsoil is dark grayish brown and light 
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brownish gray, friable, calcareous loam and clay loam. 
The underlying material is light yellowish brown, 
calcareous clay loam. 

The poorly drained Tetonka soils are in depressions. 
Slopes are 0 to 1 percent. Typically, the surface layer is 
gray silt loam. The subsurface layer is light gray, mottled 
silt loam. Next is a transitional layer of light gray silt loam 
and dark gray silty clay. The subsoil is dark gray, gray, 
and light olive gray, very firm, calcareous silty clay. It is 
mottled in the lower part. The underlying material is light 
gray, mottled, calcareous clay loam. 

Minor in this association are the moderately well 
drained Bonilla, Carthage, and Davison soils. The Bonilla 
and Carthage soils are in swales. The Davison soils are 
on the edges of some swales and depressions. 

About 95 percent of this association is used for 
cultivated crops and tame pasture and hay. Alfalfa, corn, 
oats, and sorghum are the main crops. The main 
concerns of management are controlling erosion and 
conserving moisture. Wetness and flooding are concerns 
in managing the Tetonka soils. 

This association is well suited or fairly well suited to 
cultivated crops and to tame pasture and hay, range, 
and openland and rangeland wildlife habitat. The Hand 
and Ethan soils are well suited or fairly well suited to 
building site development and to most sanitary facilities. 
The Tetonka soils are poorly suited to building site 
development and to most sanitary facilities. 


9. Houdek-Prosper-Dudley association 


Well drained to somewhat poorly drained, nearly level 
and undulating, loamy and silty soils in swales and other 
areas on uplands 


This association is on uplands characterized by gentle 
rises above broad flats, by swales, and by depressions. 
Slopes generally are nearly level and undulating but are 
steeper along the entrenched drainageways. The 
drainage pattern is well defined along the larger 
drainageways but is poorly defined in other areas. 

This association makes up about 16 percent of the 
county. It is about 35 percent Houdek soils, 25 percent 
Prosper soils, 20 percent Dudley soils, and 20 percent 
minor soils. 

The well drained Houdek soils are in the higher 
convex areas. Slopes range from 0 to 6 percent. 
Typically, the surface layer is dark gray loam. The 
subsoil is dark grayish brown, brown, and light yellowish 
brown, friable clay loam. It is calcareous in the lower 
part. The underlying material is pale yellow and light 
yellowish brown, calcareous clay loam. 

The moderately well drained Prosper soils are in 
swales. Slopes range from 0 to 2 percent. Typically, the 
surface layer is dark gray loam. The subsoil is dark gray 
and dark grayish brown, firm clay loam over light 
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yellowish brown, friable, calcareous clay loam. The 
underlying material is light gray and light brownish gray, 
mottled, calcareous loam and clay loam. 

The moderately well drained and somewhat poorly 
drained Dudley soils are in the flatter areas and on foot 
slopes. Slopes range from 0 to 6 percent. Typically, the 
surface layer is dark gray silt loam. The subsurface layer 
is grayish brown silt loam. The subsoil is dark gray and 
dark grayish brown, very firm and firm clay loam over 
light yellowish brown, friable silty clay loam. The 
underlying material is light yellowish brown, calcareous 
clay loam. 

Minor in this association are the well drained Ethan 
soils; the moderately well drained Davison and Stickney 
soils; the somewhat poorly drained Jerauld soils; and the 
poorly drained Durrstein, Hoven, Tetonka, and Worthing 
soils. The Ethan soils are on ridges and on the upper 
sides of drainageways. The nearly level Davison, Јегаша, 
and Stickney soils are near swales. The nearly level 
Durrstein soils are in drainageways. The Hoven, Tetonka, 
and Worthing soils are in depressions. 

About 70 percent of this association is used for 
cultivated crops and tame pasture and hay. Alfalfa, corn, 
and small grain are the main crops. The main concerns 
of management are conserving moisture and improving 
tilth and fertility in all of the major soils and increasing 
the water intake rate in the Dudley soils. In some years 
wetness delays planting and harvesting in areas of the 
Prosper soils. 

The Houdek and Prosper soils are well suited to 
cultivated crops and to tame pasture and hay, range, 
and rangeland and орепіапа wildlife habitat. The Dudley 
soils are fairly well suited or poorly suited to those uses. 
The Prosper soils are poorly suited and the Houdek and 
Dudley soils fairly well suited to building site 
development. All of the soils are poorly suited to septic 
tank absorption fields. 


well drained and poorly drained, strongly 
sloping to steep and nearly level soils 


These soils are steep on valley sides and nearly level 
on flood plains along the James River. They are loamy 
and clayey. 

These soils make up about 4 percent of the county. 
About 90 percent of the acreage is range. Some areas 
on the flood plains are used as cropland. 
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10. Betts-Clamo association 


Well drained, strongly sloping to steep, loamy soils on 
uplands and poorly drained, nearly level, clayey soils on 
flood plains 


This association is on the valley sides and flood plains 
along the James River. Slopes on the valley sides 
generally are strongly sloping to steep, are short and 
convex, and are dissected by drainageways. Glacial 
stones and boulders are on the surface in some areas. 
The smooth areas of nearly level soils on the flood 
plains are broken by the river channel and meander 
scars. They are flooded for short periods during 
snowmelt and after heavy rains. 

This association makes up about 4 percent of the 
county. it is about 35 percent Betts and similar soils, 25 
percent Clamo soils, and 40 percent minor soils (fig. 2). 

The well drained Betts soils are on convex valley 
sides. Slopes range from 9 to 40 percent. Typically, the 
soil is calcareous loam throughout. The surface layer is 
dark gray. The next layer is light brownish gray. The 
underlying material is light brownish gray, light yellowish 
brown, and pale yellow. 

The poorly drained Clamo soils are on flood plains. 
Slopes range from 0 to 2 percent. Typically, the surface 
layer is dark gray silty clay. The subsoil is dark gray and 
gray, very firm silty clay. It is calcareous in the lower 
part. The underlying material is dark gray and light gray, 
mottled, calcareous silty clay and silty clay loam. 

Minor in this association are the well drained Clarno 
soils on the less sloping valley sides; the well drained 
Davis soils on colluvial foot slopes; and the somewhat 
poorly drained Lamo and Wann and poorly drained 
Durrstein and James soils on flood plains. 

About 95 percent of this association is range. All of 
the cropland is on the flood plains. The main concerns 
of management are erosion on the steeper soils in the 
uplands and flooding on the soils on flood plains. 

This association is fairly well suited to rangeland 
wildlife habitat. The Betts soils are poorly suited to 
cultivated crops and to tame pasture and hay. They are 
fairly well suited to range. The Clamo soils are fairly well 
suited to cultivated crops and to tame pasture and hay 
and are well suited to range. The Betts soils are poorly 
suited to building site development and sanitary facilities 
because of the slope, and the Clamo soils are poorly 
suited because of the flooding. 


detailed soil map units 


13 


The map units on the detailed soil maps at the back of 
this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability and 
potential of a soil for specific uses. They also can be 
used to plan the management needed for those uses. 
More information on each map unit, or soil, is given 
under “Use and management of the soils.” 

Each map unit on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil and identifies the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the underlying material, all the soils of 
a series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the underlying material. They also can differ in 
slope, stoniness, salinity, wetness, degree of erosion, 
and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into <о/ 
phases. Most of the areas shown on the detailed soil 
maps are phases of soil series. The name of a soil 
phase commonly indicates a feature that affects use or 
management. For example, Clarno loam, 0 to 2 percent 
slopes, is one of several phases in the Clarno series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes. A soil 
complex consists of two or more soils that occur as 
areas so intricately mixed or so small that they cannot 
be shown separately on the soil maps. The pattern and 
proportion of the soils are somewhat similar in all areas. 
Elsmere-Orwet complex is an example. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. Some 
of these included soils have properties that differ 
substantially from those of the major soil or soils. Such 
differences could significantly affect use and 
management of the soils in the map unit. These 
dissimiliar soils are described in each map unit. Also, 
some of the more unusual or strongly contrasting soils 
are identified by a special symbol on the soil maps. 

This survey includes some miscellaneous areas. Such 
areas have little or no soil material and support little or 


no vegetation. Pits, gravel, is an example. Some 
miscellaneous areas are large enough to be delineated 
on the soil maps. Some that are too small to be 
delineated are identified by a special symbol on the soil 
maps. 

The names of some of the map units delineated on 
the detailed soil maps do not fully agree with those 
delineated on the maps in the published surveys of 
adjacent Beadle, Davison, Hanson, and Jerauld 
Counties. Differences are the result of variations in the 
design and composition of map units or changes in the 
application of the soil classification system. 

Table 4 gives the acreage and proportionate extent of 
each map unit. Other tables (see "Summary of tables") 
give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The Glossary 
defines many of the terms used in describing the soils. 


soil descriptions 


AaA—Alwilda fine sandy loam, 0 to 2 percent 
slopes. This somewhat excessively drained, nearly level 
soil is on uplands. It is moderately deep over gravelly 
sand. Areas are irregular in shape and range from 5 to 
200 acres in size. 

Typically, the surface layer is very dark gray fine sandy 
loam about 12 inches thick. The subsoil is about 17 
inches thick. It is dark grayish brown and grayish brown, 
very friable fine sandy loam and loamy fine sand. The 
underlying material to a depth of 60 inches is 
multicolored, calcareous gravelly sand. The surface layer 
is loam or loamy fine sand in places. A seasonal water 
table is in the lower part of the profile in some areas. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Elsmere soils, the poorly 
drained Fedora and Tetonka Variant soils, and the 
moderately well drained Woonsocket soils. These soils 
make up less than 10 percent of any one mapped area. 
They are on the lower parts of the landscape. 

The Alwilda soil is medium in fertility and moderate in 
content of organic matter. Available water capacity is low 
or moderate. Permeability is moderately rapid in the 
subsoil and rapid in the underlying material. Runoff is 
slow. 

Most areas are used for cultivated crops. Melons, 
squash, and pumpkins are grown in some areas. A few 
areas support native grass and are used for grazing and 
hay. This soil is suited to small grain, grain sorghum, and 
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melons. It is droughty, however, and soil blowing is a 
severe hazard. Controlling soil blowing and conserving 
moisture are the main concerns of management. 
Stripcropping, crop residue management, and minimum 
tillage help to control soil blowing. The soil is suitable for 
irrigation. 

A cover of tame pasture plants or hay is effective in 
controlling soil blowing. Alfalfa, intermediate wheatgrass, 
and smooth bromegrass are suitable. A cover crop helps 
to control soil blowing before the pasture is established. 

This soil is suited to windbreaks and environmental 
plantings. Optimum survival and growth rates are 
unlikely, however, because of the droughtiness. 

This soil is well suited to range. The natural plant 
cover mainly is bluestems, needlegrasses, and prairie 
sandreed. Grama grasses and sedges are less 
extensive. Overused areas are dominated by prairie 
sandreed, western wheatgrass, and grama grasses. 

This soil is well suited to building site development, but 
the sides of shallow excavations can cave in unless they 
are shored. Septic tank absorption fields function well in 
this soil, but the effluent from all sanitary facilities can 
pollute shallow ground water. Sand and gravel is mined 
in some areas for use as construction material. The 
quality is poor, however, because of excessive amounts 
of fine textured material. 

The capability subclass is Ille; Sandy range site. 


AaB—Alwilda fine sandy loam, 2 to 6 percent 
slopes. This somewhat excessively drained, gently 
sloping soi! is on convex ridgetops, knolls, and short, 
uneven side slopes in the uplands. It is moderately deep 
over gravelly sand. Areas are irregularly shaped and 
range from 5 to 250 acres in size. 

Typically, the surface layer is very dark gray fine sandy 
loam about 12 inches thick. The subsoil is about 17 
inches thick. Н is dark grayish brown and grayish brown, 
very friable fine sandy loam and loamy fine sand. The 
underlying material to a depth of 60 inches is 
multicolored, calcareous gravelly sand. In places the 
surface layer is loamy fine sand or loam. In some areas 
the underlying material is fine sand or loamy fine sand. 

Included with this soil in mapping are small areas of 
the poorly drained Fedora soils and the moderately well 
drained Woonsocket soils. These soils make up less 
than 5 percent of any one mapped area. They are in 
shallow depressions and drainageways. 

The Alwilda soil is medium in fertility and moderate in 
content of organic matter. Available water capacity is low 
or moderate. Permeability is moderately rapid in the 
subsoil and rapid in the underlying material. 

Most areas are used for tame pasture or hay. This soil 
is droughty, and soil blowing is a severe hazard. A cover 
of tame pasture plants or hay is effective in controlling 
soil blowing. Alfalfa, intermediate wheatgrass, and 
smooth bromegrass are suitable. A cover crop helps to 
control soil blowing before the pasture is established. 

This soil is better suited to small grain and grain 
sorghum than to corn. Small grain and grain sorghum 
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are grown in some areas. Melons, squash, and pumpkins 
are grown in a few areas. Controlling soil blowing and 
conserving moisture are the main concerns in managing 
cultivated areas. Stripcropping, crop residue 
management, and minimum tillage help to control soil 
blowing. The soil is suitable for irrigation. 

This soil is suited to windbreaks and environmental 
plantings. Optimum survival and growth rates are 
unlikely, however, because of the droughtiness. 

This soil is well suited to range. The natural plant 
cover mainly is bluestems, needlegrasses, and prairie 
sandreed. Grama grasses and sedges are less 
extensive. Overused areas are dominated by prairie 
sandreed, western wheatgrass, and grama grasses. 

This soil is well suited to building site development, but 
the sides of shallow excavations can cave in unless they 
are shored. Septic tank absorption fields function well in 
this soil, but the effluent from all sanitary facilities can 
pollute shallow ground water. Sand and gravel is mined 
in some areas for use as construction material. The 
quality is poor, however, because of excessive amounts 
of fine textured material. 

The capability subclass is Ше; Sandy range site. 


Ab—Artesian-Farmsworth complex. These deep, 
moderately ме! drained and somewhat poorly drained, 
nearly level soils are in broad, low lying areas on 
uplands. The surface is uneven; many low mounds are 
interspersed among shallow depressions and swales. 
The Artesian soil is on the low mounds. The Farmsworth 
soil is in the shallow swales and depressions. It is 
subject to rare flooding. Areas are irregularly shaped and 
are as much as several hundred acres in size. They are 
40 to 60 percent Artesian soil and 30 to 40 percent 
Farmsworth soil. The two soils occur as areas so 
intermingled or so small that mapping them separately is 
not practical. 

Typically, the Artesian soil has a surface layer of dark 
gray silty clay about 7 inches thick. The subsoil is very 
dark gray, dark gray, and gray, very firm, calcareous clay 
about 25 inches thick. The underlying material to a depth 
of 60 inches is gray, mottled, calcareous clay. In places 
layers of sand or gravelly sand are between depths of 40 
and 60 inches. 

Typically, the Farmsworth soil has a surface layer of 
dark gray loam about 4 inches thick. The subsurface 
layer is gray clay loam about 2 inches thick. The subsoil 
is a dense claypan about 22 inches thick. It is dark gray, 
very firm clay in the upper part and gray, mottled, 
calcareous clay in the lower part. It has nests and 
threads of salts in the lower part. The underlying material 
to a depth of 60 inches is grayish brown, light gray, and 
light brownish gray, mottled, calcareous clay and sandy 
clay loam. In places thin layers of sand, silt loam, loam, 
and clay are between depths of 40 and 60 inches. 

Included with these soils in mapping are small areas of 
Durrstein, Whitelake, and Woonsocket soils. These 
included soils make up less than 10 percent of any one 


Sanborn County, South Dakota 


mapped area. The poorly drained Durrstein soils are on 
the lowest parts of the landscape. The Whitelake and 
Woonsocket soils are on the higher parts of the 
landscape. They contain more sand and less clay in the 
subsoil than the Artesian and Farmsworth soils. 

The Artesian soil is high in fertility and in content of 
organic matter. The Farmsworth soil is medium in fertility 
and moderate in content of organic matter. К contains 
enough sodium to interfere with the growth of most 
crops. Available water capacity is moderate in both soils. 
Permeability is slow or very slow. Runoff generally is 
slow, but the Farmsworth soil is ponded in some areas. 
The seasonal high water table is at a depth of 3 to 6 
feet in both soils. The shrink-swell potential is very high 
in the Artesian soil and high in the Farmsworth soil. 
Cracks as much as 2 inches wide and several feet long 
form when the Artesian soil dries (fig. 4). 


Most areas are used as cropland. A few areas support 
native grass and are used for grazing and hay. These 
soils are suited to cultivated crops. The Artesian soil is 
better suited than the Farmsworth soil, which has a 
claypan subsoil. As a result, crop growth is uneven. Early 
maturing crops, such as small grain, and drought- 
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resistant crops, such as sorghum, are better suited than 
corn. Improving tilth, increasing the rate of water intake, 
and conserving moisture are the main concerns of 
management. Crop residue management and minimum 
tillage conserve moisture and improve tilth. Deep tillage 
helps to break up the dense claypan in the Farmsworth 
soil and thus increases the rate of water intake. The 
wetness caused by flooding and by the seasonal high 
water table delays fieldwork in some years. Surface 
drains help to remove excess water after heavy rains. 

These soils are suited to tame pasture and hay. Both 
are suited to alfalfa and intermediate wheatgrass. Also, 
the Artesian soil is suited to smooth bromegrass and the 
Farmsworth soil to crested wheatgrass. The surface soil 
compacts and the grass stands deteriorate if the pasture 
is grazed when wet. Deferred grazing during wet periods 
helps to prevent puddling. 

These soils are suited to range. The natural plant 
cover mainly is big bluestem, western wheatgrass, green 
needlegrass, switchgrass, and blue grama. Overused 
areas are dominated by blue grama and buffalograss. 
Restricted grazing during wet periods helps to keep the 
range in good condition. 


Figure 4.—Cracks in the Artesian soil in an area of Artesian-Farmsworth complex. 
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Windbreaks and environmental plantings can be 
established on these soils. Optimum survival and growth 
rates are unlikely, however, because of the clayey 
surface soil of the Artesian soil and the dense, sodium 
affected subsoil of the Farmsworth soil. 

These soils are poorly suited to building site 
development because of the very high or high shrink- 
swell potential and the flooding. They generally are 
unsuitable as septic tank absorption fields because of 
the wetness and the restricted permeability. 

The Artesian soil is in capability subclass lIs, Clayey 
range site; the Farmsworth soil is in capability subclass 
IVs, Claypan range site. 


BaE—Betts loam, 15 to 40 percent slopes. This 
deep, well drained, moderately steep and steep soil is 
along entrenched drainageways. А few stones and 
boulders are on the surface in most areas. In some 
areas, however, the surface is very stony. Areas are long 
and narrow and range from 10 to several hundred acres 
In size. 

Typically, the surface layer is dark gray, calcareous 
loam about 5 inches thick. The next 4 inches is light 
brownish gray, calcareous loam. The underlying material 
to a depth of 60 inches is light brownish gray, light 
yellowish brown, and pale yellow, calcareous loam. In 
places, the surface layer is gravelly loam and the 
underlying material has thin layers of gravelly sand or 
gravelly loam. 

Included with this soil in mapping are small areas of 
Carthage, Clarno, Davis, Delmont, and Forestburg soils. 
These soils make up less than 15 percent of any one 
mapped area. The moderately well drained Carthage and 
Forestburg soils and the well drained Davis soils are on 
concave foot slopes and along drainageways. The well 
drained Clarno soils are on the lower side slopes and on 
steplike benches on the middle parts of the landscape. 
Their surface layer is thicker than that of the Betts soil. 
The Delmont soils are shallow to gravelly sand. They are 
on ridges and knolls. 

The Betts soil is low in fertility and in content of 
organic matter. Available water capacity is high. 
Permeability is moderate in the upper part of the soil and 
moderately slow in the lower part. Runoff is rapid. The 
shrink-swell potential is moderate. 

Most areas support native grass and are used for 
grazing. This soil is best suited to range. The natural 
plant cover dominantly is bluestems, needlegrasses, and 
grama grasses. Overgrazed areas are dominated by 
grama grasses, Kentucky bluegrass, and other less 
palatable range plants. Most of the draws are potential 
pond sites. 

This soil is poorly suited to cultivated crops and to 
tame pasture and hay, windbreaks and environmental 
plantings, and most kinds of building site development 
and sanitary facilities because of the slope. Some 
climatically adapted trees and shrubs can be established 
for special purposes, but optimum growth and survival 
are unlikely. 
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The capability subclass is Vie; Thin Upland range site. 


BbD—Betts-Ethan loams, 9 to 15 percent slopes. 
These deep, well drained, strongly sloping soils are 
along drainageways and on the breaks and valley sides 
along the major streams. The Betts soil is on short, 
convex slopes on the higher parts of the landscape. The 
Ethan soil generally is in areas below the Betts soil. In 
most areas a few stones and boulders are on the 
surface. In some areas, however, the surface is very 
stony. Areas generally are long and narrow and range 
from 10 to several hundred acres in size. They are 40 to 
50 percent Betts soil and 30 to 40 percent Ethan soil. 
The two soils occur as areas so intermingled that 
mapping them separately is not practical. 

Typically, the Betts soil has a surface layer of dark 
gray, calcareous loam about 5 inches thick. The next 4 
inches is light brownish gray, calcareous loam. The 
underlying material to a depth of 60 inches is light 
brownish gray, light yellowish brown, and pale yellow, 
calcareous loam. In places, the surface layer is gravelly 
loam and the underlying material has thin layers of 
gravelly sand or gravelly loam. 

Typically, the Ethan soil has a surface layer of dark 
gray loam about 6 inches thick. The subsoil is about 18 
inches of dark grayish brown and light brownish gray, 
friable, calcareous loam and clay loam. The underlying 
material to a depth of 60 inches is light yellowish brown, 
calcareous clay loam. п places lime is leached to a 
depth of about 12 to 18 inches. 

Included with these soils in mapping are small areas of 
Carthage, Davis, Delmont, and Forestburg soils. These 
included soils make up less than 20 percent of any one 
mapped area. The moderately well drained Carthage and 
Forestburg soils and the well drained Davis soils are on 
foot slopes and along drainageways. The Delmont soils 
are shallow to gravelly sand. They are on ridges and 
knolls on the higher parts of the landscape. In places 
slopes are less than 9 percent. 

The Ethan soil is medium in fertility and moderate in 
content of organic matter. The Betts soil is low in fertility 
and in content of organic matter. Available water 
capacity is high in both soils. Permeability is moderate in 
the subsoil and moderately slow in the underlying 
material. Runoff is medium or rapid. The shrink-swell 
potential is moderate. 

Most areas support native grass and are used for 
grazing. These soils are best suited to range. The natural 
plant cover on the Betts soil dominantly is little bluestem, 
sideoats grama, needleandthread, and blue grama. 
Overgrazed areas are dominated by needleandthread 
and sideoats grama. The natural plant cover on the 
Ethan soil is bluestems, green needlegrass, sideoats 
grama, and western wheatgrass. Overused areas are 
dominated by western wheatgrass and needleandthread. 
Range seeding helps to restore the plant cover in areas 
where the range condition is poor or the surface is bare. 
Many areas are potential sites for excavated ponds. 
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These soils generally are too steep for cultivated crops 
and for windbreaks and environmental plantings. They 
can be used for tame pasture and hay, but forage 
production is limited by the medium or low fertility, a high 
content of lime, and a severe erosion hazard. Alfalfa, 
intermediate wheatgrass, and smooth bromegrass are 
suitable. A few areas are too stony for the safe operation 
of farm machinery. Measures that control erosion are 
needed before the pasture is established. 

The shrink-swell potential and the slope are limitations 
if these soils are used for building site development. 
Buildings should be designed to conform to the natural 
slope of the land. Land shaping is needed in some 
areas. Backfilling with sandy material, providing 
foundation drains, and diverting runoff from the buildings 
help to prevent the structural damage caused by 
shinking and swelling. Reinforcing foundations and 
footings also helps to prevent this damage. 

The restricted permeability and the slope are 
limitations if these soils are used as sites for sanitary 
facilities. These facilities should be installed in the lower 
areas where slopes are not so steep. Enlarging the 
absorption area in septic tank absorption fields helps to 
overcome the slow absorption of liquid waste. Land 
shaping and installation of distribution lines across the 
slope generally are necessary before the absorption field 
can function properly. 

The capability subclass is Vle; the Betts soil is іп Thin 
Upland range site, the Ethan soil in Silty range site. 


BcA—Blendon fine sandy loam, 0 to 2 percent 
slopes. This deep, well drained, nearly level soil is on 
uplands. Areas are irregular in shape and range from 5 
to 300 acres in size. 

Typically, the surface layer is dark gray fine sandy 
loam about 10 inches thick. The subsoil is dark grayish 
brown, friable and dark brown, very friable fine sandy 
loam about 24 inches thick. The underlying material to a 
depth of 60 inches is brown loamy fine sand. In places 
carbonates are at a depth of 15 to 30 inches. In some 
areas the underlying material has layers of gravelly sand 
or is loam or silt loam between depths of 20 and 40 
inches. The subsoil is loamy fine sand in places. On 
some of the lower parts of the landscape, a seasonal 
high water table is at a depth of 4 to 6 feet. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Elsmere soils, the poorly 
drained Fedora and Tetonka Variant soils, and the 
moderately well drained Woonsocket soils. These soils 
make up less than 15 percent of any one mapped area. 
They are in depressions and swales. 

The Blendon soil is medium in fertility and moderate in 
content of organic matter. Available water capacity is 
moderate. Permeability is moderately rapid in the subsoil 
and rapid or moderately rapid in the underlying material. 
Runoff is slow. 

Most areas are used as cropland. A few areas support 
native grass and are used for grazing and hay. This soil 
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is suited to all of the crops commonly grown in the 
county. Corn, small grain, sorghum, and alfalfa are the 
main crops. Melons, squash, and pumpkins are grown in 
Some areas. Controlling soil blowing and conserving 
moisture are the main concerns of management. 
Stripcropping, field windbreaks, crop residue 
management, winter cover crops, and minimum tillage 
help to control soil blowing and conserve moisture. 
Plowing in the spring instead of the fall also reduces soil 
losses. Including grasses and legumes in the cropping 
system and planting green manure crops improve fertility 
and tilth. The soil is suitable for irrigation. 

A cover of tame pasture plants or hay is effective in 
controlling soil blowing. Alfalfa, crested wheatgrass, 
intermediate wheatgrass, and smooth bromegrass are 
suitable. 

This soil is well suited to range. The natural plant 
cover mainly is bluestems and prairie sandreed. 
Overused areas are dominated by prairie sandreed, 
western wheatgrass, and sideoats grama. A good plant 
cover and ground mulch help to prevent excessive soil 
losses. 

This soil is well suited to windbreaks and 
environmental plantings. Except for those trees and 
shrubs that can grow well only if the moisture supply is 
abundant, most of the climatically adapted trees and 
shrubs can grow well. A mulch of crop residue helps to 
control soil blowing before the windbreak is established. 

This soil is well suited to most kinds of building site 
development, but the sides of shallow excavations can 
cave in unless they are shored. Septic tank absorption 
fields function well, but the effluent from all sanitary 
facilities can pollute shallow ground water. 

The capability subclass is Ше; Sandy range site. 


BcB—Blendon fine sandy loam, 2 to 6 percent 
slopes. This deep, well drained, gently sloping soil is on 
uplands. Areas are mostly long and narrow and range 
from 5 to 100 acres in size. Slopes are short and are 
smooth or concave. 

Typically, the surface layer is dark gray fine sandy 
loam about 10 inches thick. The subsoil is dark gray and 
dark grayish brown, friable fine sandy loam about 20 
inches thick. The underlying material to a depth of 60 
inches is grayish brown sandy loam and loamy sand. In 
places the subsoil is loamy fine sand. The underlying 
material is stratified with loam, silt loam, or gravelly sand 
in some areas. On some of the lower side slopes, the 
soil is moderately well drained. 

Included with this soil in mapping are small areas of 
Ethan, Fedora, and Woonsocket soils. These soils make 
up less than 10 percent of any one mapped area. The 
Ethan soils are on some of the convex ridges. They 
contain less sand in the subsoil than the Blendon soil. 
The poorly drained Fedora and moderately well drained 
Woonsocket soils are in depressions and drainageways. 

The Blendon soil is medium in fertility and moderate in 
content of organic matter. Available water capacity is 


18 


moderate. Permeability is moderately rapid in the subsoil 
and rapid or moderately rapid in the underlying material. 
Runoff is slow. 

Most areas are used as cropland. A few areas support 
native grass and are used for grazing and hay. This soil 
is suited to corn, sorghum, alfalfa, and small grain. 
Melons, squash, and pumpkins are grown in some areas. 
Controlling soil blowing and erosion and conserving 
moisture are the main concerns of management. 
Stripcropping, crop residue management, field 
windbreaks, and minimum tillage help to control soil 
blowing and erosion and conserve moisture. The soil is 
suitable for irrigation. 

А cover of tame pasture plants or hay is effective in 
controlling soil blowing. Alfalfa, crested wheatgrass 
intermediate wheatgrass, and smooth bromegrass are 
suitable. 

This soil is well suited to range. The natural plant 
cover mainly is bluestems and prairie sandreed. 
Overused areas are dominated by prairie sandreed, 
western wheatgrass, and sideoats grama. 

This soil is well suited to windbreaks and 
environmental plantings. Except for those trees and 
shrubs that can grow well only if the moisture supply is 
abundant, most of the climatically adapted trees and 
shrubs can grow well. Cover crops and a mulch of crop 
residue help to control soil blowing before the windbreak 
is established. 

This soil is well suited to most kinds of building site 
development, but the sides of shallow excavations can 
cave in unless they are shored. Septic tank absorption 
fields function well, but the effluent from all sanitary 
facilities can pollute shallow ground water. 

The capability subclass is Ille; Sandy range site. 


Bd—Bon loam, channeled. This deep, moderately 
well drained, nearly level soil is on flood plains. || is 
frequently flooded for brief periods. Areas are dissected 
into small tracts by deep, meandering stream channels. 
They are long and narrow and range from 20 to 200 
acres in size. 

Typically, the surface layer is very dark gray loam 
about 6 inches thick. The subsurface layer is dark 
grayish brown and grayish brown, calcareous loam about 
26 inches thick. The underlying material to a depth of 60 
inches is light gray and grayish brown, mottled, 
calcareous loam and fine sandy loam. In places the 
surface layer has spots and threads of salts. It is silty 
clay loam, sandy loam, or loamy sand in some areas. On 
the higher parts of the landscape, the subsoil is about 20 
to 30 inches thick and lime is leached to a depth of 
more than 36 inches. On some of the lower parts of the 
landscape, a seasonal high water table is at a depth of 2 
to 6 feet. 

The Bon soil is high in fertility and in content of 
organic matter. Available water capacity is high. 
Permeability is moderate. Runoff is slow. 

Most areas support native grass and are used for 
grazing. This soil is well suited to range. The natural 
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plant cover dominantly is big bluestem and lesser 
amounts of western wheatgrass. Overused areas are 
dominated by western wheatgrass and Kentucky 
bluegrass. 

Areas that are accessible to farm machinery can be 
used for tame pasture and hay. This soil is suited to. 
alfalfa, intermediate wheatgrass, and smooth 
bromegrass. In some years silt and other debris left by 
floodwater can damage pasture plants and somewhat 
hinder haying. 

Because of the flooding and the poor accessibility to 
farm machinery, this soil is poorly suited to cultivated 
crops. It occurs as narrow areas that are dissected into 
small tracts by meandering stream channels and that 
commonly are surrounded by moderately steep or steep 
side slopes. As a result, access to the areas is difficult. 

This soil is poorly suited to windbreaks. The 
meandering stream channels dissect the areas into such 
small parcels that planting windbreaks is impractical. 
Selected trees and shrubs can be planted to enhance 
wildlife habitat and other areas. Wooded areas protected 
from grazing and other disturbances can provide 
excellent habitat for wildlife. 

This soil generally is unsuitable as a site for buildings 
and sanitary facilities because of the flooding. 

The capability subclass is Ум; Overflow range site. 


CaA—Carthage fine sandy loam, 0 to 2 percent 
slopes. This deep, moderately well drained, nearly level 
soil is on uplands. Areas are irregular in shape and 
range from 5 to 150 acres in size. 

Typically, the surface layer is dark grayish brown fine 
sandy loam about 16 inches thick. The subsoil is grayish 
brown, very friable fine sandy loam about 11 inches 
thick. The upper part of the underlying material is light 
olive brown, mottled loamy fine sand. The lower part to a 
depth of 60 inches is pale olive, mottled, calcareous 
loam stratified with thin layers of silt loam and sandy 
loam. In some areas the underlying material is loamy fine 
sand or fine sand to a depth of 60 inches or more. In 
places the surface layer is loamy fine sand. 

Included with this soil in mapping are small areas of 
Fedora, Hand, Tetonka Variant, and Woonsocket soils. 
These soils make up less than 15 percent of any one 
mapped area. The poorly drained Fedora and Tetonka 
Variant soils are in depressions. The Hand soils are on 
the higher parts of the landscape. They contain less 
sand in the subsoil than the Carthage soil. The 
Woonsocket soils are on the slightly lower parts of the 
landscape. They contain more clay in the subsoil than 
the Carthage soil. 

The Carthage soil is medium in fertility and moderate 
in content of organic matter. Available water capacity is 
moderate or high. Permeability is moderately rapid in the 
subsoil and moderately slow in the underlying material. A 
seasonal high water table is at a depth of 2.5 to 4 feet in 
the spring and during other wet periods. Runoff is slow. 
The shrink-swell potential is moderate in the underlying 
material. 
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Most areas are used as cropland. A few areas support 
native grass and are used for grazing and hay. This soil 
is Suited to all of the crops commonly grown in the 
county. Corn, small grain, sorghum, and alfalfa are the 
main crops. Melons, squash, and pumpkins are grown in 
places. Controlling soil blowing and conserving moisture 
are the main concerns of management. Selection of 
close-sown crops, such as small grain, instead of row 
crops, crop residue management, minimum tillage, 
stripcropping, and field windbreaks help to control soil 
blowing, conserve moisture, and improve fertility. 

A cover of tame pasture plants or hay is effective in 
controlling soil blowing. Alfalfa, crested wheatgrass, 
intermediate wheatgrass, and smooth bromegrass are 
suitable. 

This soil is well suited to windbreaks and 
environmental plantings. Except for those trees and 
shrubs that can grow well only if the moisture supply is 
abundant, most of the climatically adapted trees and 
shrubs can grow well. Cover crops and a mulch of crop 
residue help to contro! soil blowing before the windbreak 
is established. 

This soil is well suited to range. The natural plant 
cover mainly is bluestems and prairie sandreed. 
Overused areas are dominated by prairie sandreed, 
western wheatgrass, and sideoats grama. 

This soil is well suited to development for buildings 
without basements and for small commercial buildings. 
Wetness and the shrink-swell potential are limitations, 
however, on sites for buildings with basements. 
Reinforcing the foundations and footings of buildings 
with basements helps to prevent the structural damage 
caused by shrinking and swelling. Providing drainage 
around the footings and foundations helps to prevent 
seepage into basements. 

The wetness and the restricted permeability are 
limitations if this soil is used as a site for sanitary 
facilities. Enlarging the absorption area in septic tank 
absorption fields helps to overcome the slow absorption 
of liquid waste. Installing drainage systems that lower the 
seasonal high water table improves the efficiency of the 
septic tank absorption system. The effluent from all 
sanitary facilities can pollute shallow ground water. 

The capability subclass is Ше; Sandy range site. 


CaB—Carthage fine sandy loam, 2 to 6 percent 
slopes. This deep, moderately well drained, undulating 
Soil is on smooth or concave side slopes in the uplands. 
Areas mainly are long and narrow and range from 5 to 
40 acres in size. 

Typically, the surface layer is dark grayish brown fine 
sandy loam about 16 inches thick. The subsoil is grayish 
brown, very friable fine sandy loam about 11 inches 
thick. The upper part of the underlying material is light 
olive brown, mottled loamy fine sand. The lower part to a 
depth of 60 inches is pale olive, mottled, calcareous 
loam stratified with thin layers of silt loam and sandy 
loam. In places the underlying material is loamy fine 
sand or fine sand to a depth of 60 inches or more. 
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Included with this soil in mapping are small areas of 
Ethan, Fedora, Hand, and Woonsocket soils. These soils 
make up 5 to 10 percent of any one mapped area. The 
well drained Ethan and Hand soils are in convex areas 
on the higher parts of the landscape. They contain more 
clay in the subsoil than the Carthage soil. The роопу 
drained Fedora soils are in depressions and 
drainageways. The Woonsocket soils are on the lower 
parts of the landscape. They contain more clay in the 
subsoil than the Carthage soil. 

The Carthage soil is high in fertility and in content of 
organic matter. Available water capacity is moderate or 
high. Permeability is moderately rapid in the subsoil and 
moderately slow in the underlying material. A seasonal 
high water table is at a depth of 2.5 to 4 feet in the 
spring and during other wet periods. Runoff is slow. The 
shrink-swell potential is moderate in the underlying 
material. 

Most areas are used as cropland. This soil is suited to 
all of the crops commonly grown in the county. Corn, 
small grain, grain sorghum, and alfalfa are the main 
crops. Melons, squash, and pumpkins are grown in 
places. Controlling erosion and soil blowing is the main 
concern of management. Conserving moisture and 
improving fertility are other concerns. Crop residue 
management, minimum tillage, contour farming, and 
grassed waterways help to control erosion and soil 
blowing, conserve moisture, and improve fertility. 
Stripcropping and field windbreaks also help to contro! 
soil blowing. 

A cover of tame pasture plants or hay is effective in 
controlling erosion and soil blowing. Alfalfa, crested 
wheatgrass, intermediate wheatgrass, and smooth 
bromegrass are suitable. 

This soil is suited to windbreaks and environmental 
plantings. Except for those trees and shrubs that can 
grow well only if the moisture supply is abundant, most 
of the climatically adapted trees and shrubs can grow 
well. Planting the trees and shrubs on the contour and 
using crop residue as a mulch help to control erosion 
and soil blowing before the windbreak is established. 

This soil is well suited to range. The natural plant 
cover mainly is bluestems and prairie sandreed. 
Overused areas are dominated by prairie sandreed, 
western wheatgrass, and sideoats grama. 

This soil is well suited to development for buildings 
without basements. Land shaping is needed, however, 
on some sites for small commercial buildings, and 
wetness and the shrink-swell potential are limitations on 
sites for buildings with basements. Backfilling with sandy 
material and reinforcing the foundations and footings of 
buildings with basements help to prevent the structural 
damage caused by shrinking and swelling. Providing 
drainage around the footings and foundations helps to 
prevent seepage into basements. 

The wetness and the restricted permeability are 
limitations if this soil is used as a site for sanitary 
facilities. Enlarging the absorption area in septic tank 
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absorption fields helps to overcome the slow absorption 
of liquid waste. Installing drainage systems that lower the 
seasonal high water table improves the efficiency of the 
septic tank absorption system. The effluent from all 
sanitary facilities can pollute shallow ground water. 

The capability subclass is Ше; Sandy range site. 


CbA—Carthage-Clarno fine sandy loams, 0 to 2 
percent slopes. These deep, nearly level soils are on 
uplands. The moderately well drained Carthage soil is in 
concave areas, and the well drained Clarno soil is on 
slight rises. Areas are irregularly shaped and are as 
much as several hundred acres in size. They are 40 to 
50 percent Carthage soil and 30 to 40 percent Clarno 
soil. The two soils occur as areas so intermingled or so 
small that mapping them separately is not practical. 

Typically, the Carthage soil has a surface layer of dark 
grayish brown fine sandy loam about 15 inches thick. 
The subsoil is dark brown, friable sandy loam about 6 
inches thick. The underlying material to a depth of 60 
inches is light yellowish brown, mottled, calcareous loam 
and clay loam. In places the clay loam is at a depth of 
10 to 20 inches. 

Typically, the Сато soil has a surface layer of dark 
grayish brown fine sandy loam about 7 inches thick. The 
subsoil is dark brown, brown, and light yellowish brown, 
friable loam about 21 inches thick. It is calcareous in the 
lower part. The underlying material is light yellowish 
brown, calcareous loam. The subsoil is sandy clay loam 
in places. 

Included with these soils in mapping are small areas of 
Prosper, Shue, and Tetonka soils. These included soils 
make up 10 to 20 percent of any one mapped area. The 
Prosper soils are in shallow swales. They contain more 
clay in the subsoil than the Carthage soil and are dark to 
a greater depth than the Clarno soil. The somewhat 
poorly drained Shue and poorly drained Tetonka soils 
are in depressions. 

The Carthage and Clarno soils are medium in fertility 
and moderate in content of organic matter. Tilth is good 
in both soils. Available water capacity is moderate or 
high. Permeability is moderately rapid in the subsoil of 
the Carthage soil and moderate in the subsoil of the 
Clarno soil. It is moderately slow in the underlying 
material of both soils. The Carthage soil has a seasonal 
high water table at a depth of 2.5 to 4 feet in wet years. 
Runoff is slow on both soils. The shrink-swell potential is 
moderate in the underlying material. 

Most areas are used as cropland. These soils 
commonly are used for corn, sorghum, and small grain. 
Melons, squash, and pumpkins also are grown. The main 
concerns of management are controlling soil blowing and 
conserving moisture. Selecting close-sown crops, such 
as small grain, instead of row crops, stripcropping, 
managing crop residue, planting field windbreaks, 
keeping tillage to a minimum, and plowing in the spring 
instead of the fall help to control soil blowing and 
conserve moisture. 
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А cover of tame pasture plants or hay is effective in 
controlling soil blowing. Alfalfa, crested wheatgrass, 
intermediate wheatgrass, and smooth bromegrass are 
suitable. 

These soils are well suited to windbreaks and 
environmental plantings. Planting cover crops and using 
crop residue as a mulch help to control soil blowing 
before the windbreaks are established. 

These soils are well suited to range. The natural plant 
cover mainly is bluestems and prairie sandreed. 
Overused areas are dominated by prairie sandreed, 
western wheatgrass, and sideoats grama. 

The shrink-swell potential is a limitation if these soils 
are used as sites for buildings. Backfilling with sandy 
material, providing foundation drains, and diverting runoff 
from the buildings help to prevent the structural damage 
caused by shrinking and swelling. Reinforcing 
foundations and footings also helps to prevent this 
damage. Wetness is an additional limitation if the 
Carthage soil is used as a site for dwellings with 
basements. Providing drainage around footings and 
foundations helps to prevent seepage into basements. 

The restricted permeability is a limitation if these soils 
are used as sites for sanitary facilities. The wetness of 
the Carthage soil is also a limitation. Enlarging the 
absorption area in septic tank absorption fields helps to 
overcome the slow absorption of liquid waste. installing 
drainage systems that lower the seasonal high water 
table in the Carthage soil improves the efficiency of the 
septic tank absorption system. 

The capability subclass is Ше; Sandy range site. 


CcB—Carthage-Hand fine sandy loams, 2 to 6 
percent slopes. These deep, undulating soils are on 
uplands. The moderately well drained Carthage soil is on 
the smooth and concave lower side slopes and in 
swales. The well drained Hand soil is on convex 
ridgetops and the upper side slopes. Areas are 
irregularly shaped and are as much as several hundred 
acres in size. They are about 40 to 60 percent Carthage 
soil and 20 to 40 percent Hand soil. The two soils occur 
as areas so intermingled or so small that mapping them 
separately is not practical. 

Typically, the Carthage soil has a surface layer of dark 
grayish brown fine sandy loam about 15 inches thick. 
The subsoil is grayish brown, very friable fine sandy loam 
about 7 inches thick. The upper part of the underlying 
materia! is light olive brown, mottled loamy fine sand. 
The lower part to a depth of 60 inches is pale yellow, 
mottled, calcareous clay loam. The surface layer is 
loamy fine sand in places. In some areas the underlying 
material is silt loam, very fine sandy loam, loamy fine 
sand, or fine sand. 

Typically, the Hand soil has a surface layer of dark 
grayish brown fine sandy loam about 9 inches thick. The 
subsoil is light yellowish brown loam about 16 inches 
thick. The underlying material to a depth of 60 inches is 
calcareous, stratified loamy sediments. In places the 
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surface layer is less than 9 inches thick and contains 
lime. In some areas the subsoil is clay loam. 

Included with these soils in mapping are small areas of 
Fedora, Shue, Tetonka, and Woonsocket soils. These 
included soils make up less than 20 percent of any one 
mapped area. The poorly drained Fedora and Tetonka 
soils and the somewhat poorly drained Shue soils are in 
depressions. The Woonsocket soils are in swales. They 
are underlain by loamy fine sand or fine sand. 

The Carthage and Hand soils are medium in fertility 
and moderate in content of organic matter. Available 
water capacity is moderate or high in the Carthage soil 
and high in the Hand soil. Permeability is moderately 
rapid in the subsoil of the Carthage soil and moderately 
slow in the underlying material. It is moderate in the 
Hand soil. The Carthage soil has a seasonal high water 
table at a depth of 2.5 to 4 feet in the spring and during 
other wet periods. Runoff is slow on both soils. 

Most areas are used as cropland. These soils are 
suited to all of the crops commonly grown in the county. 
Corn, small grain, sorghum, and alfalfa are the main 
crops. Melons, squash, and pumpkins are grown in some 
areas. The main concern of management is controlling 
erosion and soil blowing. Conserving moisture and 
increasing the content of organic matter are other 
concerns. Stripcropping, contour farming, grassed 
waterways, crop residue management, minimum tillage, 
and field windbreaks help to control erosion and soil 
blowing, conserve moisture, and improve fertility. 

A cover of tame pasture plants or hay is effective in 
controlling erosion and soil blowing. Alfalfa, crested 
wheatgrass, intermediate wheatgrass, and smooth 
bromegrass are suitable. 

These soils are well suited to windbreaks and 
environmental plantings. Except for those trees and 
shrubs that can grow well only if the moisture supply is 
abundant, most of the climatically adapted trees and 
shrubs grow well. Planting the trees and shrubs on the 
contour helps to contro! erosion. A mulch of crop residue 
helps to contro! soil blowing before the windbreak is 
established. 

These soils are well suited to range. The natural plant 
cover mainly is bluestems and prairie sandreed. 
Overused areas are dominated by prairie sandreed, 
western wheatgrass, and sideoats grama. 

The shrink-swell potential is a limitation if these soils 
are used as sites for buildings. Backfilling with sandy 
material, providing foundation drains, and diverting runoff 
from the buildings help to prevent the structural damage 
caused by shrinking and swelling. Reinforcing 
foundations and footings also helps to prevent this 
damage. Wetness is an additional limitation if the 
Carthage soil is used as a site for dwellings with 
basements. Providing drainage around footings and 
foundations helps to prevent seepage into basements. 

The restricted permeability is a limitation if these soils 
are used as sites for sanitary facilities. The wetness of 
the Carthage soil is also a limitation. Enlarging the 
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absorption area in septic tank absorption fields helps to 
overcome the slow absorption of liquid waste. Installing 
drainage systems that lower the seasonal high water 
table in the Carthage soil improves the efficiency of the 
septic tank absorption system. 

The capability subclass is Ille; Sandy range site. 


Cd—Clamo loam. This deep, poorly drained, nearly 
level soil is on flood plains. It is occasionally flooded. 
Meandering stream channels dissect some areas into 
small tracts. Areas are long and narrow and range from 
10 to 80 acres in size. 

Typically, the surface layer is dark gray loam about 6 
inches thick. The subsoil is dark gray, firm silty clay 
about 17 inches thick. It has spots and threads of 
carbonates in the lower part. The underlying material to 
a depth of 60 inches is dark gray and light gray, mottled, 
calcareous silty clay and silty clay loam. The surface 
layer is fine sandy loam in some areas, and in other 
areas it has carbonates. In places the subsoil is clay 
loam. The underlying material is fine sand in some areas. 

Included with this soil in mapping are small areas of 
Вепдоп, Durrstein, and Wann soils. These soils make up 
less than 15 percent of any one mapped area. The well 
drained Blendon soils are in the higher lying areas. They 
contain more sand and less clay throughout than the 
Clamo soil. The Durrstein soils are in the concave low 
lying areas. They contain more salts than the Clamo soil. 
The Wann soils are along the stream channels. They 
contain more sand throughout than the Clamo soil. 

The Clamo soil is high in fertility and in content of 
organic matter. Available water capacity is high. 
Permeability is slow. A seasonal high water table is 
within a depth of 3 feet. Runoff is very slow. The shrink- 
swell potential is high in the subsoil. 

Most areas support native grass and are used for 
grazing. A few areas adjacent to large areas of cropland 
or tame pasture are cultivated or pastured. This soil is 
well suited to range. The natural plant cover dominantly 
is big bluestem, switchgrass, indiangrass, and sedges. 
Overused areas are dominated by western wheatgrass, 
saltgrass, and Kentucky bluegrass. Wetness is the major 
concern of management. A planned grazing system that 
includes restricted use during the wet periods helps to 
keep the range in good condition. 

This soil is well suited to tame pasture and hay. 
Alfalfa, Garrison creeping foxtail, and smooth 
bromegrass grow well. Deferment of grazing or haying 
during wet periods helps to prevent compaction of the 
soil and deterioration of the plant community. 

This soil is well suited to windbreaks and 
environmental plantings. The trees and shrubs that 
require an abundant moisture supply are especially well 
suited. 

Most areas are not used as cropland because farm 
machinery cannot cross the meandering stream 
channels. Some of the larger areas, however, are well 
suited to cultivated crops, especially to late-planted 
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crops, such as corn and sorghum. Surface drainage is 
adequate for intensive cropping in most areas. The 
wetness caused by flooding and by the seasonal high 
water table, however, delays fieldwork in some years. | 
outlets are available, underground drains can be used to 
lower the water table. Flood damage can be reduced by 
constructing dikes and diversions. The surface compacts 
and tilth deteriorates if the soil is tilled when wet. Crop 
residue management, minimum tillage, and timely tillage 
improve tilth and increase the water intake rate. 

This soil is unsuitable as a site for buildings and 
sanitary facilities because of the flooding. 

The capability subclass is Им; Subirrigated range site. 


Се--Сіато silty clay. This deep, poorly drained, 

- nearly level soil is on flood plains. It is occasionally 
flooded. Areas mainly are long and narrow and range 
from 5 to several hundred acres in size. 

Typically, the surface layer is dark gray silty clay about 
8 inches thick. The subsoil is dark gray and gray, very 
firm silty clay about 19 inches thick. It is calcareous in 
the lower part. The underlying material to a depth of 60 
inches is dark gray and light gray, mottled, calcareous 
silty clay and silty clay loam. In places the surface layer 
is calcareous and has spots and threads of salts. In 
some areas the underlying material is silt loam between 
depths of 20 and 60 inches. 

Included with this soil in mapping are small areas of 
the moderately well drained Bon and somewhat poorly 
drained Wann soils. These soils make up less than 10 
percent of any one mapped area. They are on the 
slightly higher parts of the landscape. They contain less 
clay than the Сато soil. 

The Сато soil is high in fertility and in content of 
organic matter. Available water capacity is high. 
Permeability is slow. A seasonal high water table is 
within a depth of 3 feet. Runoff is very slow. The shrink- 
swell potential is high. 

About half of the areas are used for range, and half 
are used for tame pasture and hay. A few areas are 
used as cropland. This soil is well suited to range. The 
natural plant cover dominantly is cordgrass. Overused 
areas are dominated by western wheatgrass, saltgrass, 
and Kentucky bluegrass. A planned grazing system that 
includes restricted use during wet periods helps to keep 
the range in good condition. Many areas are potential 
sites for excavated ponds. 

This soil is well suited to tame pasture and hay. 
Alfalfa, Garrison creeping foxtail, and smooth 
bromegrass are suitable. 

This soil is well suited to windbreaks and 
environmental plantings. All climatically adapted trees 
and shrubs can grow well. Extra moisture from the 
seasonal high water table is available for the trees most 
of the year. 

This soil is suited to all of the crops commonly grown 
in the county. Corn, small grain, grain sorghum, and 
alfalfa are the main crops. If the soil is cultivated when 
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wet, it compacts and is very hard and cloddy when dry. 
Spring planting commonly is delayed during wet years. If 
outlets are available, the water table can be lowered by 
installing underground drains. Dikes, diversions, and 
floodways contro! floodwater and reduce the extent of 
flood damage. Crop residue management, minimum 
tillage, and timely Шаде improve tilth and increase the 
rate of water intake. 

Because of the flooding and the wetness, this soil is 
unsuitable as a site for buildings and sanitary facilities. 

The capability subclass is 11м; Subirrigated range site. 


Cf—Clamo silty clay, frequently flooded. This deep, 
poorly drained, nearly level soil is on flood plains. Areas 
are long and narrow and range from 5 to 120 acres in 
size. 

Typically, the surface layer is dark gray, mottled silty 
clay about 8 inches thick. The subsoil is dark gray and 
gray, mottled, very firm silty clay about 19 inches thick. It 
is calcareous in the lower part. The underlying material 
to a depth of about 60 inches is gray, mottled, 
calcareous silty clay loam. In some areas sand or 
gravelly sand is 40 to 60 inches from the surface. In 
places spots and threads of salts are in the surface 
layer. 

This soil is high in fertility and in content of organic 
matter. Available water capacity is high. Permeability is 
slow. A seasonal high water table is within a depth of 3 
feet. Runoff is very slow. The shrink-swell potential is 
high. 

About half of the areas are used for grazing, and half 
are used for wildlife habitat. Most areas are suited to 
range. The natural plant cover dominantly is prairie 
cordgrass. Overgrazed areas are dominated by sedges, 
saltgrass, and Kentucky bluegrass. Grazing when the soil 
is wet causes surface compaction. A planned grazing 
system that includes restricted use during wet periods 
helps to keep the range in good condition. 

The natural plant cover in some areas is rushes, 
cattails, and other aquatic vegetation not palatable to 
livestock. These areas are best suited to wetland wildlife 
habitat. Shallow ponds can be excavated to provide 
open water areas for waterfowl and furbearers. 

This soil is poorly suited to cultivated crops, tame 
pasture and hay, and windbreaks and environmental 
plantings. It is unsuitable as a site for buildings and 
sanitary facilities because of the flooding. 

The capability subclass is Vw; Wetland range site. 


CgA—Clarno loam, 0 to 2 percent slopes. This 
deep, well drained, nearly level soil is on uplands. Areas 
are irregular in shape and range from 5 to 100 acres in 
size. 

Typically, the surface layer is dark gray loam about 6 
inches thick. The subsoil is about 25 inches of olive 
brown, light olive brown, and pale yellow, friable clay 
loam and loam. It is calcareous in the lower part. The 
underlying material to a depth of 60 inches is pale 
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yellow, calcareous loam. In places the surface layer is 
fine sandy loam. In some areas the underlying material 
has thin layers of silt loam, very fine sandy loam, and 
fine sand. In other areas the subsoil contains more clay. 

Included with this soil in mapping are small areas of 
Prosper and Tetonka soils. These soils make up less 
than 10 percent of any one mapped area. The Prosper 
soils are in shallow swales and are moderately well 
drained. The Tetonka soils are in depressions and are 
poorly drained. 

The Clarno soil is medium in fertility and moderate in 
content of organic matter. Available water capacity is 
high. Permeability is moderate in the subsoil and 
moderately slow in the underlying material. Runoff is 
slow. The shrink-swell potential is moderate. 

Most areas are used as cropland. This soil is well 
suited to corn, small grain, sorghum, and alfalfa. 
Conserving moisture and improving fertility and tilth are 
the main concerns of management. Crop residue 
management, minimum tillage, and applications of 
fertilizer conserve moisture and improve fertility. 

This soil is well suited to tame pasture and hay. 
Alfalfa, intermediate wheatgrass, and smooth 
bromegrass grow well. 

This soil is well suited to range. The natural plant 
cover mainly is needlegrass, bluestems, and western 
wheatgrass and lesser amounts of sideoats grama. 
Overused areas are dominated by western wheatgrass 
and needleandthread. 

This soil is well suited to windbreaks and 
environmental plantings. Except for those trees and 
shrubs that can grow well only if the moisture supply is 
ee all climatically adapted trees and shrubs grow 
well. 

The shrink-swell potential is a limitation if this soil is 
used as a site for buildings. Backfilling with sandy 
material, providing foundation drains, and diverting runoff 
from the buildings help to prevent the structural damage 
caused by shrinking and swelling. Reinforcing 
foundations and footings also helps to prevent this 
damage. 

This soil is poorly suited to septic tank absorption 
fields because of the restricted permeability. Enlarging 
the absorption area in these fields helps to overcome 
the slow absorption of liquid waste. 

The capability subclass is Ис; Silty range site. 


ChB—Clarno-Bonilla loams, 2 to 6 percent slopes. 
These deep, undulating soils are on uplands. The well 
drained Clarno soil is on ridges, knolls, and the upper 
side slopes. The moderately well drained Bonilla soil is in 
swales and drainageways and on the lower side slones. 
It is frequently flooded for very brief periods. in some 
areas of the Clarno soil, a few glacial stones are on the 
surface. Areas are irregular in shape and range from 5 to 
several hundred acres in size. They are 40 to 50 percent 
Clarno soil and 20 to 30 percent Bonilla soil. The two 
soils occur as areas so intermingled or so small that 
mapping them separately is not practical. 


23 


Typically, the Clarno soil has a surface layer of dark 
gray loam about 6 inches thick. The subsoil is about 25 
inches of olive brown, light olive brown, and pale yellow, 
friable clay loam and loam. It is calcareous in the lower 
part. The underlying material to a depth of 60 inches is 
pale yellow, calcareous loam. In places the subsoil 
contains more clay. In some areas the underlying 
material is stratified with silt loam and sand. п other 
areas the surface layer is calcareous. 

Typically, the Bonilla soil has a surface layer of dark 
gray loam about 8 inches thick. The subsoil is dark 
grayish brown and light yellowish brown, friable loam 
about 33 :іпсһеѕ thick. It is calcareous in the lower part. 
The underlying material to a depth of 60 inches is pale 
yellow and light yellowish brown loam. In places the 
subsoil contains more clay. In some areas the underlying 
material is stratified with silt loam and sand. 

Included with these soils in mapping are small areas of 
Davison, Dudley, and Tetonka soils. These included soils 
make up less than 25 percent of any one mapped area. 
The Davison soils are on the rims around depressions. 
They have lime in the surface layer. The Dudley soils are 
in positions on the landscape similar to those of the 
Bonilla soil. They have a dense claypan subsoil. The 
Tetonka soils are in depressions and are poorly drained. 

The Clarno soil is medium in fertility and moderate in 
content of organic matter. The Bonilla soil is high in 
fertility and in content of organic matter. Available water 
capacity is high in both soils. Permeability is moderate in 
the subsoil and moderately slow in the underlying 
material. The Bonilla soil has a seasonal high water table 
at a depth of 3 to 6 feet. Runoff is medium on the Clarno 
soil and slow оп the Bonilla soil. The shrink-swell 
potential is moderate in both soils. 

Most areas are used as cropland or for tame pasture 
and hay. Some areas support native grass and are used 
for grazing. These soils are well suited to all of the crops 
commonly grown in the county. In cultivated areas 
controlling erosion and conserving moisture are the main 
concerns of management. Crop residue management, 
minimum tillage, grassed waterways, and contour farming 
help to control erosion, conserve moisture, and improve 
tilth and fertility. Planting and harvesting are delayed 
during wet periods in some areas of the Bonilla soil. 

А cover of tame pasture plants or hay is effective in 
controlling erosion. Alfalfa, intermediate wheatgrass, and 
smooth bromegrass grow well. 

These soils are well suited to windbreaks and 
environmental plantings. All climatically adapted trees 
and shrubs grow well if competing vegetation is 
controlled. 

These soils are well suited to range. The natural plant 
cover mainly is bluestems, needlegrass, western 
wheatgrass, and lesser amounts of sideoats grama. 
Overgrazed areas are dominated by western wheatgrass 
and needleandthread. 

The Bonilla soil is unsuitable as a site for buildings 
because it is subject to flooding. The Clarno soil is a 
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better site, but the shrink-swell potential is а limitation. 
Backfilling with sandy material, providing foundation 
drains, and diverting runoff from the buildings help to 
prevent the structural damage caused by shrinking and 
swelling. Reinforcing foundations and footings also helps 
to prevent this damage. 

The Clarno soil is poorly suited to septic tank 
absorption fields because of the restricted permeability. 
Enlarging the absorption area in these fields, however, 
helps to overcome the slow absorption of liquid waste. 
The Bonilla soil is not suitable as a septic tank 
absorption field because of the flooding and the 
wetness. 

The capability subclass is Пе; the Clarno soil is in Silty 
range site, the Bonilla soil in Overflow range site. 


CkB—Clarno-Dudley complex, 2 to 6 percent 
slopes. These deep, undulating soils are on uplands. 
The well drained Clarno soil is on smooth and convex 
side slopes. The moderatly well drained Dudley soil is on 
‘concave side slopes and in swales and shallow 
depressions. A few glacial stones are on the surface in 
most areas. Areas are irregular in shape and range from 
5 to several hundred acres in size. They are 40 to 50 
percent Clarno soil and 25 to 35 percent Dudley soil. 
The two soils occur as areas so intermingled or so small 
that mapping them separately is not practical. 

Typically, the Clarno soil has a surface layer of dark 
gray loam about 6 inches thick. The subsoil is about 25 
inches of olive brown, light olive brown, and pale yellow, 
friable clay loam and loam. It is calcareous in the lower 
part. The underlying material to a depth of 60 inches is 
pale yellow, calcareous loam. In places the subsoil 
contains more clay. In some areas the underlying 
material is stratified with silt loam and sand. In other 
areas the surface layer is calcareous. 

Typically, the Dudley soil has a surface layer of dark 
gray silt loam about 6 inches thick. The subsurface layer 
is grayish brown silt loam about 2 inches thick. The 
subsoil is about 23 inches thick. It is dark gray and dark 
grayish brown, very firm and firm clay loam in the upper 
part and light yellowish brown, friable, calcareous silty 
clay loam in the lower part. It has nests and threads of 
salts in the lower part. The underlying material to a 
depth of 60 inches is light yellowish brown, calcareous 
clay loam. In some cultivated areas the surface layer and 
subsurface layer are mixed with the upper part of the 
subsoil. In some places the surface layer is 10 to 12 
inches thick. In other places accumulations of salts are 
10 to 16 inches from the surface. In some areas a 
seasonal high water table is at a depth of about 4 feet. 
In other areas the underlying material is stratified with silt 
loam, very fine sandy loam, and silty clay loam. 

Included with these soils in mapping are small areas of 
Davison, Hoven, Prosper, and Tetonka soils. These 
included soils make up less than 30 percent of any one 
mapped area. The Davison soils are on the rims around 
depressions. They contain lime in the surface layer. The 
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Hoven and Tetonka soils are poorly drained and are in 
depressions. The Prosper soils are in swales and 
drainageways and are moderately well drained. They 
lack columnar structure in the subsoil. Also included are 
very saline slickspots or other bare areas. 

The Clarno and Dudley soils are medium in fertility and 
moderate in content of organic matter. Available water 
capacity is high in the Clarno soil and moderate or high 
in the Dudley soil. Permeability is moderate in the upper 
part of the Clarno soil and moderately slow in the lower 
part. It is very slow in the subsoil of the Dudley soil and 
slow or moderately slow in the underlying material. 
Runoff is medium on the Clarno soil and slow on the 
Dudley soil. The dense claypan subsoil and the sodium 
salts in the Dudley soil restrict root penetration. The 
shrink-swell potential is high in the subsoil of the Dudley 
soil and moderate in the Clarno soil. 

Most areas are used for tame pasture and hay and for 
range. A cover of tame pasture plants or hay is effective 
in controlling erosion. Both soils are suited to alfalfa and 
intermediate wheatgrass. Also, the Clarno soil is suited 
to smooth bromegrass and the Dudley soil to crested 
wheatgrass. 

These soils are suited to range. The natural plant 
cover mainly is needlegrasses and western wheatgrass 
and, on the Clarno soil, lesser amounts of bluestem and 
sideoats grama. Overused areas are dominated by 
needleandthread, buffalograss, and blue grama. 

Crop growth is restricted on the Dudley soil because 
the dense, compact subsoil restricts root penetration. As 
a result, early maturing crops, such as small grain, and 
drought-resistant crops, such as sorghum, are better 
suited than corn. Controlling erosion, conserving 
moisture, and increasing the rate of water intake are the 
main concerns of management. Crop residue 
management and minimum tillage conserve moisture and 
help to contro! erosion. Deep tillage helps to break up 
the dense claypan subsoil in the Dudley soil and 
increases the rate of water intake. 

The Clarno soil is well suited to most of the trees and 
shrubs grown as windbreaks and environmental 
plantings, but the Dudley soil is poorly suited. Some 
trees and shrubs can be established on the Dudley soil, 
but optimum growth and survival are unlikely. 

Because of the high shrink-swell potential, the Dudley 
soil provides an unstable base for buildings. The Clarno 
Soil is a better building site, but its moderate shrink-swell 
potential is a limitation. Backfilling with sandy material, 
providing foundation drains, and diverting runoff from the 
buildings help to prevent the structural damage caused 
by shrinking and swelling of the Clarno soil. Reinforcing 
foundations and footings also helps to prevent this 
damage. 

The Dudley soil generally is unsuitable as a site for 
septic tank absorption fields because of very restricted 
permeability. The Clarno soil is poorly suited because of 
restricted permeability. Enlarging the absorption area, 
however, helps to overcome the slow absorption of liquid 
waste in this soil. 
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The Clarno soil is in capability subclass Пе, Silty range 
site; the Dudley soil is in capability subclass IVs, Claypan 
range site. 


CmB—Clarno-Ethan loams, 2 to 6 percent slopes. 
These deep, well drained, gently sloping and undulating 
soils are on uplands. The Clarno soil is on the smooth or 
convex lower side slopes and on the broader ridgetops. 
The Ethan soil is on the convex upper side slopes. A few 
glacial stones are on the surface in most areas. Areas 
are irregular in shape and range from 5 to several 
hundred acres in size. They are 50 to 60 percent Clarno 
soil and 25 to 35 percent Ethan soil. The two soils occur 
as areas so intermingled that mapping them separately 
is not practical. 

Typically, the Clarno soil has a surface layer of dark 
gray loam about 6 inches thick. The subsoil is about 16 
inches thick. It is dark grayish brown, friable clay loam in 
the upper part and light brownish gray, friable, 
calcareous loam in the lower part. The underlying 
material to a depth of 60 inches is light yellowish brown, 
calcareous loam. In some places the surface layer is fine 
sandy loam. In other places the subsoil contains more 
clay. In some areas the underlying material has layers of 
silt loam, very fine sandy loam, or sand. 

Typically, the Ethan soil has a surface layer of dark 
gray loam about 6 inches thick. The subsoil is about 18 
inches of dark grayish brown and light brownish gray, 
friable, calcareous loam and clay loam. The underlying 
material to a depth of 60 inches is light yellowish brown, 
calcareous clay loam. In places it is stratified with very 
fine sandy loam or sand. 

Included with these soils in mapping are small areas of 
Bonilla and Tetonka soils. These included soils make up 
less than 20 percent of any one mapped area. The 
Bonilla soils are in swales and are moderately well 
drained. The Tetonka soils are in depressions and are 
poorly drained. 

The Clarno and Ethan soils are medium in fertility and 
moderate in content of organic matter. Available water 
capacity is high in both soils. Permeability is moderate in 
the subsoil and moderately slow in the underlying 
material. Runoff is medium. The shrink-swell potential is 
moderate. 

Most areas are used as cropland (fig. 5). A few areas 
support native grass and are used for grazing. These 
soils are well suited to all of the crops commonly grown 
in the county. Corn, small grain, sorghum, and alfalfa are 
the main crops. Erosion is the main concern of 
management. Improving fertility also is a concern. Crop 
residue management, minimum tillage, contour farming, 
terraces, and grassed waterways help to control erosion, 
conserve moisture, and improve fertility and tilth. 

A cover of tame pasture plants or hay is effective in 
controlling erosion. These soils are well suited to alfalfa, 
smooth bromegrass, and wheatgrass. 

The Clarno soil is well suited to the trees and shrubs 
grown as windbreaks and environmental plantings, but 
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optimum growth is unlikely on the Ethan soil. Planting 
windbreaks on the contour helps to control erosion. 

These soils are well suited to range. The natural plant 
cover mainly is needlegrasses and western wheatgrass 
and lesser amounts of bluestems and sideoats grama. 
Overused areas are dominated by western wheatgrass 
and needleandthread. 

The shrink-swell potential is a limitation if these soils 
are used as sites for buildings. Backfilling with sandy 
material, providing foundation drains, and diverting runoff 
from the buildings help to prevent the structural damage 
caused by shrinking and swelling. Reinforcing 
foundations and footings also helps to prevent this 
damage. 

The restricted permeability is a limitation if these soils 
are used as septic tank absorption fields. Enlarging the 
absorption area in these fields helps to overcome the 
slow absorption of liquid waste. 

The Clarno soil is in capability subclass Не, the Ethan 
soil in capability subclass Ше; both soils are іп Silty 
range site. 


CoA—Clarno-Prosper loams, 0 to 2 percent slopes. 
These deep, nearly level soils are on uplands. The well 
drained Clarno soil is on smooth and convex slopes on 
the higher parts of the landscape. The moderately well 
drained Prosper soil is in shallow swales. It is frequently 
flooded for very brief periods. Areas are irregular in 
shape and range from 5 to several hundred acres in 
size. They are 50 to 60 percent Clarno soil and 20 to 40 
percent Prosper soil. The two soils occur as areas so 
intermingled or so small that mapping them separately is 
not practical. 

Typically, the Clarno soil has a surface layer of dark 
gray loam about 6 inches thick. The subsoil is about 25 
inches of olive brown, light olive brown, and pale yellow, 
friable clay loam and loam. It is calcareous in the lower 
part. The underlying material to a depth of 60 inches is 
pale yellow, calcareous loam. It has thin layers of silt 
loam, very fine sandy loam, and fine sand in places. In 
some areas the subsoil contains more clay. 

Typically, the Prosper soil has a surface layer of dark 
gray loam about 11 inches thick. The subsoil is about 19 
inches thick. It is dark gray and dark grayish brown, firm 
clay loam in the upper part and light yellowish brown, 
friable, calcareous clay loam in the lower part. The 
underlying material to a depth of 60 inches is light gray 
and light brownish gray, mottled, calcareous loam and 
clay loam. The subsoil is silty clay or clay in places. 

Included with these soils in mapping are small areas of 
Davison, Dudley, Stickney, and Tetonka soils. These 
included soils make up less than 20 percent of any one 
mapped area. The Davison soils occur as narrow bands 
around depressions. They have lime in the surface layer. 
The Dudley and Stickney soils are in concave areas. 
They contain sodium. Also, their subsoil contains more 
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Figure 5.—A cropped area of Clarno-Ethan loams, 2 to 6 percent slopes. 


clay than that of either the Clarno or Prosper soil. The 
Tetonka soils are in depressions and are poorly drained. 

The Clarno soil is medium in fertility and moderate in 
content of organic matter. The Prosper soil is high in 
fertility and in content of organic matter. Available water 
capacity is high in both soils. Permeability is moderate in 
the subsoil and moderately slow in the underlying 
material. The Prosper soil receives runoff from the soils 
higher on the landscape. It has a seasonal high water 
table at a depth of 3 to 6 feet. Runoff is slow on both 
soils. The shrink-swell potential is moderate. 

Most areas are used as cropland or for tame pasture 
and hay. A few areas support native grass and are used 
for grazing or hay. These soils are well suited to 
cultivated crops. Conserving moisture is the main 
concern of management. Improving tilth and fertility are 


other concerns. Crop residue management and minimum 
tillage conserve moisture and improve tilth and fertility. 
During some wet periods planting and harvesting are 
delayed on the Prosper soil. 


These soils are well suited to tame pasture and hay. 
Alfalfa, intermediate wheatgrass, and smooth 
bromegrass are suitable. 


The Clarno soil is well suited to windbreaks and 
environmental plantings. All climatically adapted trees 
and shrubs grow well. The Prosper soil is well suited to 
the trees and shrubs that require an abundant moisture 
supply. 

These soils are well suited to range. The natural plant 
cover mainly is needlegrasses, bluestems, and western 
wheatgrass and lesser amounts of sideoats grama. 
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Overgrazed areas are dominated by western wheatgrass, . 


Kentucky bluegrass, and needleandthread. 

Because of the flooding and the wetness, the Prosper 
soi! generally is unsuitable as a site for buildings. The 
Clarno soil is a better site, but its moderate shrink-swell 
potential is a limitation. Backfilling with sandy material, 
providing foundation drains, and diverting runoff from the 
buildings help to prevent the structural damage caused 
by shrinking and swelling of the Clarno soil. Reinforcing 
foundations and footings also helps to prevent this 
damage. 

The Clarno soil is poorly suited to septic tank 
absorption fields because of the restricted permeability. 
Enlarging the absorption area, however, helps to 
overcome the slow absorption of liquid waste in this soil. 
The Prosper soil is not suitable as a septic tank 
absorption field because of the flooding and the 
wetness. 

The capability subclass is Ис; the Clarno soil is in Silty 
range site, the Prosper soil in Overflow range site. 


DaB— Davis loam, 2 to 6 percent slopes. This deep, 
well drained, gently sloping soil is on concave foot 
slopes, on alluvial fans, and on high terraces along 
streams. Areas are long and narrow and range from 5 to 
25 acres in size. 

Typically, the surface layer is dark gray loam about 10 
inches thick. The subsoil is about 34 inches of dark gray, 
grayish brown, and brown, friable loam and clay loam. It 
is calcareous and mottled in the lower part. The 
underlying material to a depth of 60 inches is brown and 
pale brown, mottled, calcareous clay loam and loam. 
The surface layer is sandy loam in places. In some areas 
carbonates are in the upper part of the subsoil. 

Included with this soil in mapping are small areas of 
Clarno and Houdek soils. These soils make up less than 
10 percent of any one mapped area. They are well 
drained and are on the higher parts of the landscape. 

The Davis soil is high in fertility and in content of 
organic matter. Available water capacity is high. 
Permeability is moderate. Runoff is medium. The shrink- 
swell potential is moderate. 

Most areas are used as range. This soil is well suited 
to range. The natural plant cover mainly is 
needlegrasses, bluestems, and western wheatgrass and 
lesser amounts of sideoats grama. Overused areas are 
dominated by western wheatgrass and needleandthread. 

This soil is well suited to all of the crops commonly 
grown in the county. Only a small acreage is used as 
cropland, however, because areas are long and narrow 
and generally are adjacent to nonarable soils. Corn, 
small grain, sorghum, and alfalfa are the main crops. 
Controlling erosion is the main concern in managing 
cultivated areas. Crop residue management, minimum 
tillage, contour farming, terraces, and grassed waterways 
help to control erosion, conserve moisture, and improve 
fertility and tilth. 
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А cover of tame pasture plants or hay is effective in 
controlling erosion. Alfalfa, intermediate wheatgrass, and 
smooth bromegrass are suitable. 

This soil is well suited to windbreaks and 
environmental plantings. АП climatically adapted trees 
and shrubs grow well, especially those that require an 
abundant supply of moisture. 

The shrink-swell potential is a limitation if this soil is 
used as a site for buildings. Backfilling with sandy 
material, providing foundation drains, and diverting runoff 
from the buildings help to prevent the structural damage 
caused by shrinking and swelling. Reinforcing 
foundations and footings also helps to prevent this 
damage. 

The restricted permeability is a limitation if this soil is 
used as a septic tank absorption field. Enlarging the 
absorption area in these fields helps to overcome the 
slow absorption of liquid waste. 

The capability subclass is Пе; Silty range site. 


Db—Davison loam. This deep, moderately well 
drained, nearly level soil is on the slightly convex rises 
adjacent to swales and depressions in the uplands. 
Areas are irregular in shape and range from 5 to 20 
acres in size. 

Typically, the surface layer is dark gray, calcareous 
loam about В inches thick. The underlying material to а 
depth of 60 inches is pale yellow, mottled, calcareous 
loam. In places the surface layer is sandy loam. In some 
areas sand or gravelly sand is at a depth of 40 to 60 
inches. 

Included with this soil in mapping are small areas of 
Clarno, Hand, Houdek, Prosper, Shue, Tetonka, and 
Worthing soils. These soils make up less than 15 
percent of any one mapped area. The well drained 
Clarno, Hand, and Houdek soils are on the higher parts 
of the landscape. The Prosper soils are in swales. They 
do not have lime in the surface layer. The somewhat 
poorly drained Shue, poorly drained Tetonka, and poorly 
drained and very poorly drained Worthing soils are in 
depressions. 

The Davison soil is medium in fertility and moderate in 
content of organic matter. Available water capacity is 
high. Permeability is moderate. A seasonal high water 
table is at a depth of 1.5 to 6.0 feet. Runoff is slow. The 
shrink-swell potential is moderate. 

Most areas are used as cropland. À few areas support 
native grass and are used for grazing and hay. This soil 
is well suited to all of the crops commonly grown in the 
county. Corn, small grain, sorghum, and alfalfa are the 
main crops. Controlling soil blowing is the main concern 
of management. Improving fertility also is a concern. 
Crop residue management and minimum tillage help to 
control soil blowing, conserve moisture, and improve 
fertility and tilth. Stripcropping and field windbreaks also 
help to control soil blowing. 

A cover of tame pasture plants or hay is effective in 
controlling soil blowing. Alfalfa, intermediate wheatgrass, 
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and smooth bromegrass are suitable. The seasonal high 
water table provides additional moisture to plant roots 
early in the growing season. 

This soil is well suited to windbreaks and 
environmental plantings. All climatically adapted trees 
and shrubs grow weil. The seasonal high water table 
provides extra moisture to the trees and shrubs in the 
spring of most years. 

This soil is well suited to range. The natural plant 
cover mainly is needlegrasses and bluestems and lesser 
amounts of western wheatgrass and sideoats grama. 
Overused areas are dominated by western wheatgrass 
and needleandthread. 

This soil is poorly suited to building site development 
and sanitary facilities because of the wetness. If 
buildings are constructed, reinforced foundations and 
footings and a subsurface drainage system help to 
prevent the structural damage caused by the shrinking 
and swelling of the soil. 

The capability subclass is lle; Limy Subirrigated range 
site. 


Dc—Davison Variant silt loam. This deep, 
moderately well drained, nearly level soil is on rises 
adjacent to depressions in the uplands. Areas are 
irregular in shape and range from 5 to 150 acres in size. 
Slopes are smooth or slightly convex. 

Typically, the surface layer is dark gray, calcareous silt 
loam about 8 inches thick. The next 8 inches is light 
yellowish brown, calcareous silt loam. The underlying 
material to a depth of 60 inches is pale yellow, mottled, 
calcareous silt loam and very fine sandy loam. In places 
the surface layer is fine sandy loam or loamy fine sand. 
The underlying material is stratified loamy fine sand and 
loam in some areas. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Elsmere and poorly drained 
Orwet and Tetonka soils. These soils make up less than 
15 percent of any one mapped area. They are on the 
lower parts of the landscape. 

The Davison Variant soil is medium in fertility and 
moderate in content of organic matter. Available water 
capacity is high. Permeability is moderate. A seasonal 
high water table is at a depth of 3 to 6 feet. Runoff is 
slow. 

Most areas are used as cropland. A few areas support 
native grass and are used for grazing and hay. This soil 
is well suited to all of the crops commonly grown in the 
county. Corn, small grain, sorghum, and alfalfa are the 
main crops. Controlling soil blowing and conserving 
moisture are the main concerns of management. 
Improving fertility also is a concern. The wetness caused 
by the seasonal high water table delays planting in some 
years. Crop residue management and minimum tillage 
help to control soil blowing, conserve moisture, and 
improve fertility and tilth. Stripcropping and field 
windbreaks also help to control soil blowing. 

A cover of tame pasture plants or hay is effective in 
controlling soil blowing. Alfalfa, intermediate wheatgrass, 
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and smooth bromegrass are suitable. The seasonal high 
water table provides additional moisture to plant roots 
early in the growing season. 

This soil is well suited to range. The natural plant 
cover mainly is needlegrasses and bluestems and lesser 
amounts of western wheatgrass and sideoats grama. 
Overused areas are dominated by western wheatgrass 
and needleandthread. 

This soil is well suited to windbreaks and 
environmental plantings. All climatically adapted trees 
and shrubs grow well. The seasonal high water table 
provides additional moisture to the trees and shrubs. 
Cover crops and a mulch of crop residue help to control 
Soil blowing before the windbreak is established. 

This soil is poorly suited to most kinds of building site 
development and sanitary facilities because of the 
wetness. It is suitable as a site for buildings without 
basements, however, because the seasonal high water 
table is below a depth of 3 feet. 

The capability subclass is Пе; Limy Subirrigated range 
site. 


DdA—Delmont loam, 0 to 2 percent slopes. This 
nearly level, somewhat excessively drained soil is on 
stream terraces. It is shallow over gravelly sand. Areas 
are irregular in shape and range from 5 to 80 acres in 
size. 

Typically, the surface layer is dark gray loam about 5 
inches thick. The subsoil is dark grayish brown and 
grayish brown, friable loam about 9 inches thick. The 
underlying material to a depth of 60 inches is grayish 
brown and brown, calcareous gravelly loamy sand and 
gravelly sand. In some places gravelly sand is 20 to 40 
inches from the surface. In other places it is within a 
depth of 10 inches. In some areas the surface layer and 
the subsoil are sandy loam or fine sandy loam. 

Included with this soil in mapping are small areas of 
Alwilda soils. These soils make up less than 15 percent 
of any one mapped area. They contain more sand in the 
subsoil than the Delmont soil. Their position on the 
landscape is similar to that of the Delmont soil. 

The Delmont soil is medium in fertility and moderate in 
content of organic matter. Available water capacity is 
low. Permeability is moderately rapid or moderate in the 
subsoil and rapid in the underlying material. Runoff is 
slow. 

Most areas are used for tame pasture or hay. A few 
areas are used for cultivated crops. This soil is better 
suited to small grain and grasses than to late-maturing 
Crops, such as corn, because it is droughty. Conserving 
moisture is the main concern in managing cultivated 
areas. Crop residue management and minimum tillage 
conserve moisture. Leaving the surface rough after fall 
plowing increases the moisture supply because a rough 
surface catches snow. Including grasses and legumes in 
the cropping system improves fertility and tilth. 

А cover of tame pasture plants or hay is effective in 
conserving moisture. Crested wheatgrass and pubescent 
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wheatgrass are suitable. Forage production is restricted 
in dry years because of the low available water capacity. 

This soil is poorly suited to windbreaks and 
environmental plantings because of the droughtiness. 
Only the trees and shrubs that are provided with extra 
moisture and are otherwise given special care can 
survive. Optimum growth is unlikely, however, even if the 
trees and shrubs are given special care. 

This soil is suited to range. The natural plant cover 
mainly is needleandthread, grama grasses, and 
threadleaf sedge. Overused areas are dominated by 
threadleaf sedge and blue grama. After continued 
overuse, Kentucky bluegrass and weeds dominate the 
site. 

This soil is well suited to most kinds of building site 
development and to septic tank absorption fields. The 
sides of shallow excavations can cave in, however, 
unless they are shored, and the effluent from sanitary 
facilities can pollute shallow ground water. The soil is a 
good source of sand and gravel for road surfacing. 

The capability subclass is IVs; Shallow to Gravel range 
site. 


DeA—Doger loamy fine sand, 0 to 2 percent 
slopes. This deep, somewhat excessively drained, nearly 
level soil is on uplands. Areas are irregular in shape and 
range from 5 to 500 acres in size. 

Typically, the surface layer is dark gray loamy fine 
sand about 9 inches thick. The subsurface layer is dark 
grayish brown loamy fine sand about 5 inches thick. The 
next 9 inches is grayish brown fine sand. The underlying 
material to a depth of 60 inches is brown and pale 
brown fine sand. It is calcareous in the lower part. In 
places it is stratified clay loam to very fine sandy loam 
between depths of 30 and 60 inches. The surface layer 
is fine sandy loam in some areas. 

Included with this soil in mapping are small areas of 
Elsmere and Shue soils. These soils make up less than 
15 percent of any one mapped area. They are in swales 
and depressions and are somewhat poorly drained. 

The Doger soil is medium in fertility and moderate in 
content of organic matter. Available water capacity is low 
or moderate. Permeability is rapid. Runoff is slow or very 
slow. 

About half of the areas are used for cultivated crops, 
and half are used for tame pasture and hay. This soil is 
better suited to close-sown crops, such as small grain 
and alfalfa, than to row crops because of droughtiness 
and a very severe soil blowing hazard. Melons, squash, 
and pumpkins are grown in places. Stripcropping, crop 
residue management, minimum tillage, and field 
windbreaks help to control soil blowing, conserve 
moisture, and improve fertility. Emergency tillage, which 
leaves the surface rough and cloddy, helps to control 
Soil blowing until more permanent measures can be 
applied. Plowing in the spring instead of the fall reduces 
the risk of soil blowing. 

А cover of tame pasture plants or hay is effective in 
controlling soil blowing. Alfalfa, intermediate wheatgrass, 
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and smooth bromegrass are suitable. A cover crop helps 
to control soil blowing before the pasture is established. 

This soil is well suited to range. The natural plant 
cover mainly is bluestems and prairie sandreed. 
Overused areas are dominated by prairie sandreed, 
western wheatgrass, and sideoats grama. 

This soil is well suited to windbreaks and 
environmental plantings. Except for those trees and 
shrubs that require an abundant moisture supply, most of 
the climatically adapted species can grow well. Cover 
crops and a mulch of crop residue help to control soil 
blowing before the windbreak is established. Planting 
trees in sod and otherwise minimizing the extent of 
ground preparation reduce the risk of soil blowing. 

If sites are protected from soil blowing, this soil is well 
suited to building site development. The sides of shallow 
excavations, however, can cave in unless they are 
shored. The soil is well suited to septic tank absorption 
fields, but the effluent from all sanitary facilities can 
pollute shallow ground water. 

The capability subclass is IVe; Sandy range site. 


DeB—Doger loamy fine sand, 2 to 6 percent 
slopes. This deep, somewhat excessively drained, gently 
sloping soil is on uplands. Areas are mostly long and 
narrow and range from 5 to 50 acres in size. Slopes are 
short and convex. 

Typically, the surface layer is dark gray loamy fine 
sand about 9 inches thick. The subsurface layer is dark 
grayish brown loamy fine sand about 5 inches thick. The 
next 9 inches is grayish brown fine sand. The underlying 
material to a depth of 60 inches is brown and pale 
brown fine sand. It is calcareous in the lower part. In 


places it is stratified clay loam to very fine sandy loam 


between depths of 20 and 60 inches. The surface layer 
is fine sandy loam in some areas. 

Included with this soil in mapping are small areas of 
Elsmere and Shue soils. These soils make up less than 
15 percent of any one mapped area. They are in 
drainageways and depressions and are somewhat poorly 
drained. 

The Doger soil is medium in fertility and moderate in 
content of organic matter. Available water capacity is low 
or moderate. Permeability is rapid. Runoff is slow or very 
slow. 

About half of the areas are used for cultivated crops, 
and half are used for tame pasture and hay. This soil is 
better suited to close-sown crops, such as small grain, 
than to row crops because of droughtiness and a very 
severe soil blowing hazard. Melons, squash, and 
pumpkins are grown in places. Stripcropping, crop 
residue management, minimum tillage, and field 
windbreaks help to control soil blowing, conserve 
moisture, and improve fertility. Plowing in the spring 
instead of the fall reduces the risk of soil blowing. 

A cover of tame pasture plants or hay is effective in 
controlling soil blowing. Alfalfa, intermediate wheatgrass, 
and smooth bromegrass are suitable. A cover crop helps 
to control soil blowing before the pasture is established. 
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This soil is well suited to range. The natural plant 
cover mainly is bluestems and prairie sandreed. 
Overused areas are dominated by prairie sandreed, 
western wheatgrass, and sideoats grama. 

This soil is well suited to windbreaks and 
environmental plantings. Except for those trees and 
shrubs that require an abundant moisture supply, most of 
the climatically adapted species can grow well. Cover 
crops and a mulch of crop residue help to control soil 
blowing before the windbreak is established. Planting 
trees in sod and otherwise minimizing the extent of 
ground preparation reduce the risk of soil blowing. 

If sites are protected from soil blowing, this soil is well 
suited to building site development. The sides of shallow 
excavations, however, can cave in unless they are 
shored. The soil is well suited to septic tank absorption 
fields, but the effluent from all sanitary facilities can 
pollute shallow ground water. 

The capability subclass is Ме; Sandy range site. 


DfA—Dudley-Jerauld-Clarno complex, 0 to 2 
percent slopes. These nearly level soils are on uplands. 
The somewhat poorly drained Dudley soil is in 
intermediate positions on the landscape between the 
Jerauld and Clarno soils. The somewhat poorly drained 
Jerauld soil is in small depressions, and the well drained 
Clarno soil is on the slightly higher, convex parts of the 
landscape. The surface is uneven; many slight rises are 
interspersed between the small, shallow depressions. In 
most areas a few stones and boulders are on the 
surface. Areas are irregular in shape and range from 5 to 
200 acres in size. They are 30 to 40 percent Dudley soil, 
20 to 30 percent Jerauld soil, and I5 to 25 percent 
Clarno soil. The three soils occur as areas so 
intermingled or so small that mapping them separately is 
not practical. 

Typically, the Dudley soil has a surface layer of dark 
gray silt loam about 6 inches thick. The subsurface layer 
is gray silt loam about 3 inches thick. The subsoil is 
about 19 inches of dark gray and light brownish gray, 
very firm clay and clay loam. It is calcareous and has 
nests and threads of salts in the lower part. The 
underlying material to a depth of 60 inches is light 
yellowish brown, calcareous, mottled clay loam. In some 
places the surface layer is more than 6 inches thick. In 
other places the subsurface layer is mixed with the upper 
part of the subsoil. The underlying material has thin 
layers of silt loam, sandy loam, or sand in some areas. In 
other areas a seasonal high water table is at a depth of 
about 4 feet. 

Typically, the Jerauld soil has a surface layer of dark 
gray silt loam about 2 inches thick. The subsurface layer 
is gray silt loam about 3 inches thick. The subsoil is dark 
gray and brown, very firm and firm silty clay about 12 
inches thick. It has nests and threads of salts in the 
lower part. The underlying material to a depth of 60 
inches is pale yellow, calcareous silty clay and silty clay 
loam. It is mottled in the lower part. In places, the 
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subsoil is not a dense claypan and nests of salts are in 
the surface layer and throughout the subsoil. 

Typically, the Clarno soil has a surface layer of dark 
gray loam about 6 inches thick. The subsoil is olive 
brown, light olive brown, and pale yellow, friable clay 
loam about 25 inches thick. It is calcareous in the lower 
part. The underlying material to a depth of 60 inches is 
pale yellow, calcareous loam. It has nests and threads of 
lime and gypsum crystals. 

Included with these soils in mapping are small areas of 
Davison, Hoven, Prosper, and Tetonka soils. These 
included soils make up less than 20 percent of any one 
mapped area. The Davison soils occur as narrow bands 
around depressions. They contain lime in the surface 
layer. The Hoven and Tetonka soils are in the deeper 
depressions and are poorly drained. The moderately well 
drained Prosper soils do not have a dense claypan 
subsoil. They are in positions on the landscape similar to 
those of the Dudley soil. Also included are slickspots 
and other small, bare areas that are very saline. 

Fertility is medium in the Dudley and С!агпо soils and 
low in the Jerauld soil. Organic matter content is 
moderate in the Dudley and Clarno soils and low in the 
Jerauld soil. Available water capacity is moderate or high 
in the Dudley and Jerauld soils and high in the Clarno 
soil. Permeability is slow or very slow in the Dudley and 
Jerauld soils. It is moderate in the subsoil of the Clarno 
soil and moderately slow in the underlying material. 
Runoff is slow on all three soils. Root penetration is 
restricted in the Dudley and Jerauld soils. The shrink- 
swell potential is high in the subsoil of the Dudley and 
Jerauld soils and moderate in the Clarno soil. 

Most areas support native grass and are used for 
grazing or hay. These soils are best suited to range. 
Plant growth is restricted in the Dudley and Jerauld soils 
because of the shallow root zone. The natural plant 
cover mainly is western wheatgrass, needlegrasses, and 
blue grama. Overused areas are dominated by blue 
grama and buffalograss. Saltgrass increases in extent if 
areas of the Jerauld soil are overused. 

The Clarno soil is suitable for cultivated crops, but it 
occurs as areas so closely intermingled with areas of the 
unsuited Jerauld and the poorly suited Dudley soils that 
cropping it separately is not feasible. In the few areas 
that are used as cropland, crop growth is restricted and 
tilth is poor in the Dudley and Jerauld soils because of 
the dense claypan subsoil and the accumulations of 
sodium salts. Deep tillage and crop residue management 
improve fertility and tilth. 

Generally, these soils are unsuited to windbreaks and 
environmental plantings. Selected species can be 
established on the Clarno soil, but trees or shrubs do not 
grow well on the Dudley and Jerauld soils. 

These soils can be used for tame pasture and hay. 
Forage production is limited, however, by the shallow 
root zone in the Dudley and Jerauld soils. It is especially 
low on the Jerauld soils. The Dudley and Clarno soils are 
suited to alfalfa, crested wheatgrass, and intermediate 
wheatgrass. 
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Because of the high shrink-swell potential, the Dudley 
and Jerauld soils generally are unsuitable as sites for 
buildings. The Clarno soil is a better site, but the shrink- 
swell potential is a limitation. Backfilling with sandy 
material, providing foundation drains, and diverting runoff 
from the buildings help to prevent the structural damage 
caused by shrinking and swelling of the Clarno soil. 
Reinforcing foundations and footings also helps to 
prevent this damage. 

The Clarno soil is poorly suited to septic tank 
absorption fields because of the restricted permeability. 
Enlarging the absorption area, however, helps to 
overcome the slow absorption of liquid waste. The 
Dudley and Jerauld soils generally are unsuitable as 
septic tank absorption fields because of the very 
restricted permeability. 

The Dudley soil is in capability subclass IVs, Claypan 
range site; the Jerauld soil is in capability subclass VIs, 
Thin Claypan range site; the Clarno soil is in capability 
subclass Пс, Silty range site. 


Dh—Durrstein silt loam. This deep, poorly drained, 
nearly level soil is in broad drainageways. It is frequently 
flooded for brief periods. The surface generally is 
smooth and slightly concave, but in places many low 
mounds are interspersed between small depressions. 
Areas are irregular in shape and range from 5 to more 
than 1,000 acres in size. 

Typically, the surface layer is gray silt loam about 1 
inch thick. The subsoil is dark gray and gray, very firm 
clay about 11 inches thick. In the lower part it is mottled 
and calcareous and has spots and threads of salts. The 
upper part of the underlying material is gray, calcareous 
clay. The lower part to a depth of about 60 inches is 
gray, mottled, calcareous silty clay. In places the 
underlying material is stratified with fine sand, silt loam, 
and very fine sandy loam between depths of 24 and 40 
inches. їп some areas the surface layer has spots of 
salts. The subsoil is sandy clay loam in places. 

Included with this soil in mapping are small areas of 
Artesian, Clamo, Dudley, Farmsworth, Fedora, Whitelake, 
and Woonsocket soils. These soils make up less than 15 
percent of any one mapped area. The Artesian, Dudley, 
Whitelake, and Woonsocket soils are on slight rises and 
are moderately well drained. The Clamo soils are along 
stream channels. They have a lower content of salts 
than the Durrstein soil, and they lack columnar structure 
in the subsoil. The Farmsworth soils are on slight rises 
and are somewhat poorly drained. The Fedora soils are 
along drainageways. They contain more sand than the 
Durrstein soil. Also inciuded are small, very saline areas 
that support no vegetation. 

The Durrstein soil is low in fertility and moderate in 
content of organic matter. Available water capacity is low 
or moderate. Permeability is slow or very slow in the 
subsoil. A seasonal high water table is within a depth of 
1.5 feet. In wet years as much as 0.5 foot of water 
ponds on the surface. Runoff is very slow. The shrink- 
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swell potential is high. In cultivated areas the plow layer 
is very hard when dry and very sticky when wet. 

Most areas support native grass and are used for 
grazing and hay. A few areas are used for tame pasture, 
alfalfa, or small grain. This soil is best suited to range. 
The native vegetation mainly is salt tolerant grasses, 
such as western wheatgrass, cordgrass, and saltgrass. 
Overused areas are dominated by saltgrass. The surface 
soil compacts and the plant community deteriorates if 
the areas are grazed when wet. A planned grazing 
system that includes restricted use during wet periods 
helps to keep the range in good condition. Many areas 
are potential sites for excavated ponds. 

This soil generally is unsuited to cultivated crops, tame 
pasture and hay, and windbreaks and environmental 
plantings because of the dense claypan subsoil, the high 
content of salts, and the wetness. 

This soil is poorly suited to building site development 
because of the flooding, the wetness, and the high 
shrink-swell potential. It generally is unsuitable as a site 
for sanitary facilities because of the flooding, the 
wetness, and the restricted permeability. 

The capability subclass is Viw; Saline Lowland range 
site. 


Dk—Durrstein-Farmsworth complex. These deep, 
nearly level, sodium affected soils are in broad, low lying 
areas on uplands. The poorly drained Durrstein soil is in 
the concave low lying areas, and the somewhat poorly 
drained Farmsworth soil is on mounds. The surface is 
uneven because many low mounds are interspersed 
between the concave areas. The Farmsworth soil is 
subject to rare flooding, and the Durrstein soil is 
frequently flooded for brief periods. Areas are irregular in 
shape and are as much as several hundred acres in 
size. They are 40 to 60 percent Durrstein soil and 30 to 
40 percent Farmsworth soil. The two soils occur as 
areas so intermingled ог so small that mapping them 
separately is not practical. 

Typically, the Durrstein soil has a surface layer of gray 
silt loam about 2 inches thick. The subsoil is a dense 
claypan of dark gray, very firm clay about 16 inches 
thick. In the lower part it is mottled and has 
accumulations of salts. The underlying material to a 
depth of 60 inches is gray, mottled, calcareous clay and 
silty clay. In places, the subsoil is not a dense claypan 
and the surface layer has accumulations of salts. In 
some areas layers of gravelly sand, silt loam, or loam 
are 40 to 60 inches from the зипасе. 

Typically, the Farmsworth soil has a surface layer of 
dark gray loam about 4 inches thick. The subsurface 
layer is gray clay loam about 2 inches thick. The subsoil 
is a dense claypan of dark gray and gray, very firm clay 
about 22 inches thick. In the lower part it is mottled and 
calcareous and has accumulations of salts. The 
underlying material to a depth of 60 inches is grayish 
brown, light gray, and light brownish gray, mottled, 
calcareous clay and sandy clay loam. In places layers of 
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sand, silt loam, loam, and clay are 40 to 60 inches from 
the surface. 

Included with these soils in mapping are small areas of 
Artesian, Whitelake, and Woonsocket soils. These 
included soils make up less than 20 percent of any one 
mapped area. The Artesian soils are in positions on the 
landscape similar to those of the Farmsworth soil. They 
do not have a dense claypan subsoil or accumulations of 
salts. The Whitelake and Woonsocket soils are on the 
slightly higher parts of the landscape. They contain more 
sand in the subsoil than the Durrstein or Farmsworth 
Soils. Also included are slickspots or other small bare 
areas that are extremely saline. 

The Durrstein soil is low in fertility, and the 
Farmsworth soil is medium in fertility. Both soils are 
moderate in content of organic matter. Both have a 
sodium affected subsoil. Available water capacity is low 
or moderate in the Durrstein soil and moderate in the 
Farmsworth soil. Permeability is slow or very slow in both 
soils. The Durrstein soil has a seasonal water table 
within a depth of 1.5 feet. In wet periods as much as 0.5 
foot of water ponds on this soil. The Farmsworth soil has 
a seasonal high water table at a depth of 3 to 6 feet. 
Runoff is slow on both soils. The shrink-swell potential is 
high. 

Most areas support native grass and are used for 
grazing or hay. A few areas are used as cropland. These 
soils are best suited to range. The natural plant cover on 
the Durrstein soil mainly is western wheatgrass, 
cordgrass, and saltgrass. The natural plant cover on the 
Farmsworth soil mainly is western wheatgrass, green 
needlegrass, and blue grama. Overused areas are 
dominated by saltgrass, blue grama, and buffalograss. 
Grazing when the soils are wet causes surface 
compaction and deterioration of the plant community. A 
planned grazing system that includes restricted use 
during wet periods helps to keep the range in good 
condition, Many areas are potential sites for excavated 
ponds. 

These soils are poorly suited to tame pasture and hay 
because of the wetness and poor ЧИН. The Durrstein soil 
is suited to tall wheatgrass and western wheatgrass and 
the Farmsworth soil to alfalfa, crested wheatgrass, and 
intermediate wheatgrass. Deferred grazing during wet 
periods helps to keep the pasture in good condition. 

Because of the dense claypan subsoil, the high 
content of sodium, and the wetness, these soils are 
poorly suited to cultivated crops and to windbreaks and 
environmental plantings. Selected trees or shrubs can be 
established if they are planted by hand, but optimum 
survival, growth, and vigor are unlikely. 

These soils are poorly suited to building site 
development because of the flooding, the wetness, and 
the high shrink-swell potential. They generally are 
unsuitable as sites for sanitary facilities because of the 
wetness, the flooding, and the restricted permeability. 

The Durrstein soil is in capability subclass Viw, Saline 
Lowland range site; the Farmsworth soil is in capability 
subclass IVs, Claypan range site. 
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Ea—Elsmere loamy fine sand, loamy substratum. 
This deep, somewhat poorly drained, nearly level soil is 
in areas on uplands where many low ridges are 
interspersed between shallow swales and depressions. 
Areas are irregular in shape and range from 10 to 200 
acres in size. 

Typically, the surface layer is dark gray loamy fine 
sand about 6 inches thick. The subsurface layer is dark 
gray loamy fine sand about 10 inches thick. The next 9 
inches is dark grayish brown, mottled loamy fine sand. 
The upper part of the underlying material, to a depth of 
about 45 inches, is light brownish gray and light gray, 
mottled, calcareous loamy fine sand and fine sand. The 
lower part to a depth of 60 inches is light gray, mottled, 
calcareous, stratified silt loam and very fine sandy loam. 
In some places the underlying material is silt loam and 
very fine sandy loam between depths of 20 and 40 
inches. In other places it is fine sand to a depth of 60 
inches or more. In some areas gravelly sand is between 
depths of 40 and 60 inches. 

Included with this soil in mapping are small areas of 
Doger, Forestburg, Orwet, and Shue Variant soils. These 
included soils make up less than 15 percent of any one 
mapped area. The somewhat excessively drained Doger 
sails and the moderately well drained Forestburg soils 
are on the higher parts of the landscape. The poorly 
drained Orwet soils are on the lower parts of the 
landscape. They contain lime in the surface layer. The 
Shue Variant soils are in depressions and swales and 
are poorly drained. 

The Elsmere soil is medium in fertility and moderate in 
content of organic matter. Available water capacity is low 
or moderate. Permeability is rapid in the upper part of 
the soil and moderately slow in the silty and loamy part 
of the underlying material. A seasonal high water table is 
at a depth of 1.5 to 2.5 feet. Runoff is slow. 

Most areas are used as cropland. This soil is better 
suited to close-sown crops, such as small grain and 
alfalfa, than to row crops. Melons, squash, and pumpkins 
are grown in places. Controlling soil blowing is the main 
concern of management. Conserving moisture and 
improving fertility are other concerns. Minimum tillage 
and field windbreaks help to control soil blowing and 
conserve moisture. Regular additions of commercial 
fertilizer and manure improve fertility. 

A cover of tame pasture plants or hay is effective in 
controlling soil blowing. Alfalfa, Garrison creeping foxtail, 
and smooth bromegrass are suitable. A cover crop and 
crop residue management help to contro! soil blowing 
before the pasture is established. 

This soil is well suited to range. A protective plant 
cover helps to control soil blowing. The natural plant 
cover dominantly is big bluestem and a lesser amount of 
switchgrass and indiangrass. Overused areas are 
dominated by Kentucky bluegrass and sedges. The 
seasonal high water table provides additional moisture to 
plants. Many areas are potential sites for excavated 
ponds. 
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This soil is well suited to windbreaks and 
environmental plantings. All climatically adapted trees 
and shrubs grow well. The seasonal high water table 
provides extra moisture to trees and shrubs for most of 
the growing season. Planting trees in sod and otherwise 
minimizing the extent of ground preparation reduce the 
risk of soil blowing. In cultivated areas cover crops or a 
mulch of crop residue reduces the risk of soil blowing 
before the windbreak is established. 

This soil is poorly suited to most kinds of building site 
development and sanitary facilities because of the 
wetness. 

The capability subclass is Ме; Subirrigated range site. 


Eb—Elsmere-Orwet complex. These deep, nearly 
level soils are in areas on uplands where many low 
ridges are interspersed between swales and 
depressions. The somewhat poorly drained Elsmere soil 
is on the low ridges and in the swales. The poorly 
drained Orwet soil is in the lower lying depressions. It is 
Subject to rare flooding. Areas are irregular in shape and 
range from 10 to 300 acres in size. They are about 60 
percent Elsmere soil and 20 to 30 percent Orwet soil. 
The two soils occur as areas so intermingled or so small 

‘that mapping them separately is not practical. 

Typically, the Elsmere soil has a surface layer of dark 
gray loamy fine sand about 6 inches thick. The 
subsurface layer is dark gray loamy fine sand about 10 
inches thick. The next 9 inches is dark grayish brown, 
mottled loamy fine sand. The upper part of the 
underlying material, to a depth of about 45 inches, is 
light brownish gray and light gray, mottled, calcareous 
loamy fine sand and fine sand. The lower part to a depth 
of 60 inches is light gray, mottled, calcareous, stratified 
silt loam and very fine sandy loam. In some places the 
underlying material is silt loam, silty clay loam, and very 
fine sandy loam between depths of 20 and 40 inches. In 
other places it is fine sand to a depth of 60 inches or 
more. The surface layer has accumulations of salts in 
some areas. 

Typically, the Orwet soil has a surface layer of dark 
gray, calcareous fine sandy loam about 6 inches thick. 
The subsurface layer is gray, calcareous loamy fine sand 
about 5 inches thick. The next 10 inches is gray, 
calcareous loamy fine sand. The underlying material to a 
depth of 60 inches is light gray, light brownish gray, and 
very dark gray, mottled, calcareous fine sand and loamy 
fine sand. In places lime is leached to a depth of about 
20 inches. 

Included with these soils in mapping are small areas of 
the moderately well drained Davison Variant and 
Forestburg soils and the somewhat excessively drained 
Doger soils. These included soils make up less than 20 
percent of any one mapped area. They are on the higher 
parts of the landscape. 

The Elsmere and Orwet soils are medium in fertility 
and moderate in content of organic matter. Available 
water capacity is low or moderate in the Elsmere soil 
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and low in the Orwet soil. Permeability is rapid in the 
Orwet soil. It is rapid in the upper part of the Elsmere 
soil and moderately slow in the underlying material. A 
seasonal high water table is at a depth of 1.5 to 2.5 feet 
in the Elsmere soil and is within a depth of 1.0 foot in 
the Orwet soil. Runoff is slow on both soils. 

Most areas are used as cropland. These soils are 
better suited to close-sown crops, such as small grain 
and alfalfa, than to row crops. Controlling soil blowing is 
the main concern of management. Improving fertility, 
increasing the content of organic matter, and conserving 
moisture are other concerns. Stripcropping, crop residue 
management, minimum tillage, and field windbreaks help 
to control soil blowing, conserve moisture, and increase 
the content of organic matter. Regular additions of 
commercial fertilizer and manure improve fertility. 
Fieldwork commonly is delayed by wetness on the Orwet 
soil, but underground drains can reduce the wetness if 
outlets are available. 

A cover of tame pasture plants or hay is effective in 
controlling soil blowing. These soils are suited to alfalfa, 
Garrison creeping foxtail, and smooth bromegrass. A 
cover crop helps to control soil blowing before the 
pasture is established. Once the pasture is established, 
a good plant cover helps to keep blowouts from forming. 

These soils are well suited to range. The natural plant 
cover dominantly is big bluestem and lesser amounts of 
switchgrass and indiangrass. Overused areas are 
dominated by western wheatgrass, saltgrass, and 
Kentucky bluegrass. The protective plant cover 
deteriorates in these areas, and blowouts form. The 
seasonal high water table provides extra moisture during 
the early part of the growing season. Many areas are 
potential sites for excavated ponds. 

These soils are well suited to windbreaks and 
environmental plantings. The seasonal high water table 
provides additional moisture to trees and shrubs. In 
some areas the Orwet soil is too wet during the spring 
for some trees and shrubs to grow well. Planting trees in 
sod and otherwise minimizing the extent of ground 
preparation reduce the risk of soil blowing. Cover crops 
and а mulch of crop residue help to control soil blowing 
before the windbreak is established. 

Areas protected from grazing and other disturbances 
can provide good habitat for wetland wildlife. Shallow 
ponds provide open water for waterfowl and furbearers. 

Because of the wetness, these soils are poorly suited 
to most kinds of building site development and sanitary 
facilities. 

The Elsmere soil is in capability subclass IVe, the 
Orwet soil in capability subclass IVw; both soils are in 
Subirrigated range site. 


EcA—Enet loam, 0 to 2 percent slopes. This well 
drained, nearly level soil is on uplands and high stream 
terraces. It is moderately deep over gravelly sand. Areas 
are irregular in shape and range from 5 to 100 acres in 
size. 
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Typically, the surface layer is dark gray loam about 8 
inches thick. The subsoil is dark gray, dark grayish 
brown, and grayish brown, friable loam about 19 inches 
thick. The upper part of the underlying material is light 
brownish gray, calcareous gravelly loamy sand. The 
lower part to a depth of 60 inches is pale brown or 
multicolored, calcareous gravelly sand. In places gravelly 
sand is 10 to 20 inches from the surface. Some of the 
lower areas are moderately well drained or somewhat 
poorly drained. The subsoil is sandy loam in places. The 
underlying material has thin layers of silt loam and loam 
in some areas. 

Included with this soil in mapping are small areas of 
Bonilla, Fedora, Hand, and Woonsocket soils. These 
soils make up less than 15 percent of any one mapped 
area. The moderately well drained Bonilla and 
Woonsocket soils and the poorly drained Fedora soils 
are on the lower parts of the landscape. The Hand soils 
аге on small knolls. They are not underlain by gravelly 
sand. 

The Enet soil is medium in fertility and moderate in 
content of organic matter. Available water capacity is low 
or moderate. This soil is somewhat droughty because 
the underlying material is rapidly permeable. The subsoil 
is moderately permeable. Runoff is slow. 

Most areas are used as cropland. A few areas support 
native grass and are used for grazing and hay. This soil 
is better suited to small grain than to late-maturing crops, 
such as corn and sorghum. The main concern of 
management is conserving moisture. Crop residue 
management and minimum tillage conserve moisture. 

This soil is suited to tame pasture and hay. Alfalfa, 
intermediate wheatgrass, and smooth bromegrass are 
suitable. 

This soil is well suited to range. The natural plant 
cover mainly is green needlegrass, western wheatgrass, 
and lesser amounts of bluestems and sideoats grama. 
Overused areas are dominated by western wheatgrass, 
blue grama, and needleandthread. 

Though this soil is suited to windbreaks and 
environmental plantings, optimum growth is unlikely 
because of the droughtiness. Drought resistant trees and 
shrubs can be established. 

This soil is well suited to most kinds of building site 
development and to septic tank absorption fields. The 
sides of shallow excavations can cave in, however, 
unless they are shored, and the effluent from all sanitary 
facilities can pollute shallow ground water. The soil is a 
good source of sand and gravel for road surfacing. 

The capability subclass is в; Silty range site. 


EdB—Enet-Delmont loams, 2 to 6 percent slopes. 
These gently sloping soils are on terrace ridges and side 
slopes. They are moderately deep and shallow over 
gravelly sand. The well drained Enet soil is on the 
smooth and slightly concave, mid and lower side slopes. 
The somewhat excessively drained Delmont soil is on 
the short, convex slopes on narrow ridges and on sharp 
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slope breaks. Areas are irregular in shape and range 
from 5 to 40 acres in size. They are 50 to 70 percent 
Enet soil and 20 to 40 percent Delmont soil. The two 
Soils occur as areas so intermingled or so small that 
mapping them separately is not practical. 

Typically, the Enet зо! has a surface layer of dark gray 
loam about 8 inches thick. The subsoil is dark gray, dark 
grayish brown, and grayish brown, friable loam about 16 
inches thick. The underlying material to a depth of 60 
inches is light brownish gray and pale brown, calcareous 
gravelly loamy sand. In places the surface layer and 
subsoil are sandy loam. A seasonal high water table is in 
some of the lower areas. Loam or silt loam glacial drift is 
at a depth of 40 to 60 inches in places. 

Typically, the Delmont soil has a surface layer of dark 
gray loam about 5 inches thick. The subsoil is dark 
grayish brown and grayish brown, friable loam about 7 
inches thick. The underlying material to a depth of 60 
inches is grayish brown and brown, calcareous gravelly 
loamy sand and gravelly sand. In places the surface 
layer is sandy loam. Loam or silt loam glacial drift is at a 
depth of 40 to 60 inches in some areas. In other areas 
gravelly sand is within 10 inches of the surface. 

Included with these soils in mapping are small areas of 
Bonilla, Hand, Tetonka, and Woonsocket soils. These 
included soils make up 5 to 15 percent of any one 
mapped area. They are not underlain by gravelly sand. 
The Bonilla and Woonsocket soils are in swales and 
drainageways and are moderately well drained. The well 
drained Hand soils are on some of the mid and lower 
side slopes. The Tetonka soils are in depressions and 
are poorly drained. 

The Enet and Delmont soils are medium in fertility and 
are moderate in content of organic matter. Available 
water capacity is low or moderate in the Enet soil and 
low in the Delmont soil. Permeability is moderate or 
moderately rapid in the subsoil of both soils and rapid in 
the underlying material. Runoff is medium. 

Most areas are used as cropland. A few areas support 
native grass and are used for grazing and hay. These 
soils are better suited to small grain than to late-maturing 
crops, such as corn. They are droughty because of the 
rapidly permeable gravelly underlying material. 
Conserving moisture and controlling erosion are the main 
concerns of management. Crop residue management, 
minimum tillage, and contour farming conserve moisture 
and help to control erosion. Leaving the surface rough 
after fall plowing increases the moisture supply because 
a rough surface catches snow. 

These soils are suited to tame pasture and hay. 
Alfalfa, intermediate wheatgrass, and smooth 
bromegrass are suitable. Because the available water 
capacity is limited, forage production is. low. 

These soils are suited to range. The natural plant 
cover is green needlegrass, western wheatgrass, and 
lesser amounts of bluestems and sideoats grama on the 
Enet soil. It is needleandthread, grama grasses, and 
threadleaf sedge on the Delmont soil. Overgrazed areas 
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are dominated by western wheatgrass and 
needleandthread on the Enet-soil and threadleaf sedge 
and blue grama on the Delmont soil. 

These soils are suited to windbreaks and 
environmental plantings. Optimum survival and growth of 
most trees and shrubs is unlikely, however, because of 
the droughtiness. 

Though these soils are well suited to building site 
development, the sides of shallow excavations can cave 
in unless they are shored. Septic tank absorption fields 
function well on these soils, but the effluent from all 
sanitary facilities can pollute shallow ground water. The 
soils are a good source of sand and gravel for road 
surfacing. 

The Enet soil is in capability subclass Ille, Silty range 
Site; the Delmont soil is in capability subclass IVe, 
Shallow to Gravel range site. 


EeC—Ethan-Clarno loams, 6 to 9 percent slopes. 
These deep, well drained, moderately sloping and gently 
rolling soils are on ridges and along drainageways in the 
uplands. The Ethan soil is on the convex, upper slopes 
and on ridgetops. The Clarno soil is on the smooth, mid 
and lower side slopes and on the broader ridgetops. A 
few glacial stones commonly are on the surface. Areas 
generally are long and narrow and range from 5 to 100 
acres in size. They are about 40 to 50 percent Ethan soil 
and 30 to 40 percent Clarno soil. The two soils occur as 
areas so intermingled or so small that mapping them 
separately is not practical. 

Typically, the Ethan soil has a surface layer of dark 
gray loam about 6 inches thick. The subsoil is about 18 
inches of dark grayish brown and light brownish gray, 
friable, calcareous loam and clay loam. The underlying 
material to a depth of 60 inches is light yellowish brown, 
calcareous clay loam. 

Typically, the Clarno soil has a surface layer of dark 
gray loam about 6 inches thick. The subsoil is about 25 
inches of olive brown, light olive brown, and pale yellow, 
friable clay loam and loam. The underlying material to a 
depth of 60 inches is pale yellow, calcareous loam. 

Included with these soils in mapping are small areas of 
Bonilla and Tetonka soils. These included soils make up 
less than 20 percent of any one mapped area. The 
Bonilla soils are in swales and are moderately well 
drained. The Tetonka soils are in depressions and are 
poorly drained. 

The Clarno and Ethan soils are medium in fertility and 
moderate in content of organic matter. Available water 
capacity is high in both soils. Permeability is moderate in 
the subsoil and moderately ѕіом іп the underlying 
material. Runoff is medium. Тһе shrink-swell potential is 
moderate. 

About half of the areas are used as cropland, and half 
are used for range. Controlling erosion is the main 
concern in managing cultivated areas. These soils are 
better suited to close-sown crops, such as small grain 
and alfalfa, than to row crops because of the erosion 
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hazard. Crop residue management, minimum tillage, 
contour farming, terraces, and grassed waterways help 
to control erosion, conserve moisture, and improve 
fertility and tilth. 

А cover of tame pasture plants or hay is effective in 
controlling erosion. Alfalfa, smooth bromegrass, and 
intermediate wheatgrass are suitable. 

The Clarno soil is well suited to the trees and shrubs 
grown as windbreaks and environmental plantings, but 
optimum growth and survival are unlikely on the Ethan 
Soil. Planting windbreaks on the contour helps to control 
erosion. 

These soils are well suited to range. The natural plant 
cover mainly is green needlegrass, western wheatgrass, 
and lesser amounts of bluestems and sideoats grama. 
Overused areas are dominated by western wheatgrass 
and needleandthread. 

The shrink-swell potential and the slope are limitations 
if these soils are used for building site development. 
Buildings should be designed to conform to the natural 
slope of the land. Land shaping is needed in some 
areas. Backfilling with sandy material, providing 
foundation drains, and diverting runoff from the buildings 
help to prevent the structural damage caused by 
shrinking and swelling. Reinforcing foundations and 
footings also helps to prevent this damage. 

These soils are poorly suited to septic tank absorption 
fields because of the restricted permeability. Enlarging 
the absorption area, however, helps to overcome the 
slow absorption of liquid waste. Land shaping and 
installation of distribution lines across the slope generally 
are necessary before the absorption field can function 
properly. 

The Ethan soil is in capability subclass IVe, the Clarno 
Soil in capability subclass llle; both soils are in Silty 
range site. 


Fa—Fedora fine sandy loam. This deep, nearly level, 
poorly drained soil is in depressions and drainageways. 
Areas generally are long and narrow and range from 5 to 
BO acres in size. 

Typically, the surface layer is very dark gray, 
calcareous fine sandy loam about 10 inches thick. The 
next 5 inches is dark gray, calcareous fine sandy loam. 
The underlying material to a depth of 60 inches is light 
brownish gray and light gray, mottled, calcareous fine 
sandy loam, sandy loam, and loamy fine sand. In some 
places, it is gravelly sand or it is silt юат and loam 
between depths of about 20 and 60 inches. In other 
places lime is leached to a depth of 20 to 30 inches. 
Accumulations of salts are in the surface layer in some 
areas. 

Included with this soil in mapping are small areas of 
Blendon, Carthage, Elsmere, Tetonka Variant, and 
Woonsocket soils. These soils make up 15 to 25 percent 
of any one mapped area. Their surface layer does not 
contain lime. The well drained Blendon and moderately 
well drained Carthage and Woonsocket soils are on the 
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higher parts of the landscape. The somewhat poorly 
drained Elsmere and poorly drained Tetonka Variant 
soils are in positions on the landscape similar to those of 
the Fedora soil. 

The Fedora soil is medium in fertility and moderate in 
content of organic matter. Available water capacity is low 
or moderate. Permeability is moderately rapid. A 
seasonal high water table is at a depth of 1 to 4 feet. 
Runoff is slow. 

Most areas are used as cropland. A few areas support 
native grass and are used for grazing and hay. This soil 
is best suited to the crops that are planted late in the 
spring, such as corn and sorghum, because wetness 
often delays planting. Melons, squash, and pumpkins are 
grown in some areas. Controlling soil blowing and 
improving fertility are concerns of management. Stubble 
mulching, crop residue management, minimum tillage, 
stripcropping, and field windbreaks help to control soil 
blowing and improve fertility. 

A cover of tame pasture plants or hay is effective in 
controlling soil blowing. Alfalfa, Garrison creeping foxtail, 
and smooth bromegrass are suitable. 

This soil is well suited to windbreaks and 
environmental plantings. Cover crops and a mulch of 
crop residue help to control soil blowing before the 
windbreak is established. 

This soil is well suited to range. The natural plant 
cover dominantly is big bluestem and lesser amounts of 
switchgrass and indiangrass. Overused areas are 
dominated by wheatgrass, saltgrass, and Kentucky 
bluegrass. A planned grazing system that includes 
restricted use during wet periods helps to keep the range 
in good condition. Many areas are potential sites for 
excavated ponds. 

This soil is poorly suited to building site development 
and sanitary facilities because of the wetness. 

The capability subclass is lllw; Subirrigated range site. 


FbA—Forestburg loamy fine sand, 0 to 2 percent 
slopes. This deep, moderately well drained, nearly level 
soil is on uplands. Areas are irregular in shape and are 
as much as several hundred acres in size. 

Typically, the surface layer is dark grayish brown 
loamy fine sand about 6 inches thick. The subsurface 
layer is dark grayish brown loamy fine sand about 13 
inches thick. The next 5 inches is grayish brown loamy 
fine sand. The upper part of the underlying material, to a 
depth of about 28 inches, is brown loamy fine sand. The 
lower part to a depth of 60 inches is light brownish gray, 
mottled, calcareous loam and clay loam. In places loam 
or clay loam glacial till is between depths of 40 and 60 
inches. 

Included with this soil in mapping are small areas of 
Clarno, Hand, Elsmere, Orwet, and Shue soils. These 
soils make up less than 15 percent of any one mapped 
area. The Clarno and Hand soils are on slight rises. They 
contain more clay in the subsoil than the Forestburg soil. 
The somewhat poorly drained Elsmere and Shue and 
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poorly drained Orwet soils are in swales and 
depressions. 

The Forestburg soil is medium in fertility and moderate 
in content of organic matter. Available water capacity is 
moderate. Permeability is rapid in the upper part of the 
soil and moderately slow in the underlying material. A 
seasonal high water table is at a depth of 2.5 to 4.0 feet 
during wet periods. Runoff is slow. The shrink-swell 
potential is moderate in the underlying material. 

Most areas are used as cropland. A few areas support 
native grass and are used for grazing and hay. This soil 
is better suited to close-sown crops, such as small grain, 
than to row crops. Melons, squash, and pumpkins are 
grown in some areas. Controlling soil blowing is the main 
concern of management. Stripcropping, crop residue 
management, minimum tillage, and field windbreaks help 
to control soil blowing and conserve moisture. Planting 
winter cover crops and keeping the surface rough 
through emergency tillage also reduce soil losses. 

This soil is best suited to range. The natural plant 
cover mainly is bluestems and prairie sandreed. 
Overused areas are dominated by prairie sandreed, sand 
dropseed, and sideoats grama. The major concern in 
managing range is the hazard of soil blowing. 

A cover of tame pasture plants or hay is effective in 
controlling soil blowing. Alfalfa, intermediate wheatgrass, 
and smooth bromegrass are suitable. A cover crop helps 
to control soil blowing before the pasture is established. 

This soil is well suited to windbreaks and 
environmental plantings. Except for those trees and 
shrubs that require an abundant moisture supply, most of 
the climatically adapted species grow well. Cover crops 
and a mulch of crop residue help to control soil blowing 
before windbreaks are established. Planting trees in sod 
and otherwise minimizing the extent of ground 
preparation reduce the risk of soil blowing. 

Because of the seasonal high water table, this soil 
generally is unsuitable as a site for buildings with 
basements. The seasonal high water table and the 
shrink-swell potential are limitations on sites for buildings 
without basements. Installing a drainage system around 
the buildings and reinforcing footings and foundations 
help to prevent the structure damage caused by 
shrinking and swelling. Measures that control soil 
blowing are needed during construction. This soil is 
poorly suited to septic tank absorption fields because the 
seasonal high water table interferes with the functioning 
of the absorption system. 

The capability subclass is IVe; Sandy range site. 


FcB—Forestburg-Ethan loamy fine sands, 2 to 6 
percent slopes. These deep, undulating soils are on 
uplands. The moderately well drained Forestburg soil is 
on the smooth and concave, mid and lower side slopes. 
The well drained Ethan soil is on convex ridgetops and 
the upper side slopes (fig. 6). Areas are irregularly 
shaped and range from 5 to 300 acres in size. They are 
60 to 70 percent Forestburg soil and 20 to 30 percent 
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Ethan soil. The two soils occur as areas so intermingled 
or so small that mapping them separately is not 
practical. 

Typically, the Forestburg soil has a surface layer and a 
subsurface layer of dark grayish brown loamy fine sand 
about 19 inches thick. The next 5 inches is grayish 
brown loamy fine sand. The upper part of the underlying 
material, to a depth of about 28 inches, is brown loamy 
fine sand. The lower part to a depth of 60 inches is light 
brownish gray, mottled, calcareous loam and clay loam. 
In places loam or clay loam glacial till is at a depth of 10 
to 20 inches or 40 to 60 inches. 

Typically, the Ethan soil has a surface layer of dark 
grayish brown loamy fine sand about 7 inches thick. The 
subsoil is dark grayish brown and light brownish gray, 
friable loam about 13 inches thick. It is calcareous in the 
lower part. The underlying material to a depth of 60 
inches is light yellowish brown, calcareous clay loam. In 
places the surface layer is sandy loam. In some areas 
the soil is deeper to free carbonates. 

Included with these soils in mapping are small areas of 
Elsmere, Hand, Orwet, and Shue soils. These included 
soils make up less than 20 percent of any one mapped 
area. The Hand soils are in positions on the landscape 
similar to those of the Ethan soil. They are leached of 
carbonates to a greater depth than the Ethan and 
Forestburg soils. The somewhat poorly drained Elsmere 
and Shue and poorly drained Orwet soils are in 
depressions and drainageways. 

The Forestburg and Ethan soils are medium in fertility 
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and moderate in content of organic matter. Available 
water capacity is moderate in the Forestburg soil and 
high in the Ethan soil. Permeability is moderate in the 
upper part of the Ethan soil and rapid in the upper part 
of the Forestburg soil. It is moderately slow in the 
underlying material of both soils. The Forestburg soil has 
a seasonal high water table at a depth of 2.5 to 4.0 feet 
during wet periods. Runoff is slow on the Forestburg soil 
and medium on the Ethan soil. The shrink-swell potential 
is moderate in the underlying material of both soils. 

Most areas are used as cropland. A few areas support 
native grass and are used for grazing and hay. These 
soils are better suited to close-sown crops, such as 
small grain, than to row crops. Melons, squash, and 
pumpkins are grown in some areas. Conserving moisture 
and controlling erosion and soil blowing are the main 
concerns of management. Stripcropping, crop residue 
management, minimum tillage, and field windbreaks help 
to control soil blowing and conserve moisture. Planting 
winter cover crops and keeping the surface rough 
through emergency tillage also help to contro! soil 
blowing. 

These soils are best suited to range. The natural plant 
cover mainly is bluestems and prairie sandreed. И the 
range is overgrazed, the natural grasses lose vigor and 
the bluestems are replaced by prairie sandreed, sand 
dropseed, and sideoats grama. The major concern of 
management is the hazard of soil blowing. 

A cover of tame pasture plants or hay is effective in 
controlling soil blowing. Alfalfa, intermediate wheatgrass, 


Figure 6.—An area of Forestburg-Ethan loamy fine sands, 2 to 6 percent slopes. The well drained Ethan soil is in the higher lying 
areas. 
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and smooth bromegrass are suitable. A cover crop helps 
to control soil blowing before the pasture is established. 

These soils are suited to windbreaks and 
environmental plantings. Except for those trees and 
shrubs that require an abundant moisture supply, most of 
the climatically adapted species grow well on the 
Forestburg soil. Optimum growth is unlikely, however, on 
the Ethan soil. Cover crops and a mulch of crop residue 
help to control soil blowing before the windbreak is 
established. Planting trees in sod and otherwise 
minimizing the extent of ground preparation reduce the 
risk of soil blowing. 

Because it is wet, the Forestburg soil is more poorly 
suited to building site development than the Ethan soil. 
The shrink-swell potential of the Ethan soil is a limitation, 
but backfilling with sandy material, providing foundation 
drains, and diverting runoff from the buildings help to 
prevent the structural damage caused by shrinking and 
swelling. Reinforcing foundations and footings also helps 
to prevent this damage. Measures that control soil 
blowing are needed during construction. 

These soils are poorly suited to septic tank absorption 
fields. The seasonal high water table in the Forestburg 
soil interferes with the functioning of the absorption 
system. The restricted permeability in the Ethan soil is a 
limitation, but it can be overcome by enlarging the 
absorption area. 

The Forestburg soil is in capability subclass ІУе, the 
Ethan soil in capability subclass Ше; both soils are in 
Sandy range site. 


FcC—Forestburg-Ethan loamy fine sands, 6 to 9 
percent slopes. These deep, moderately sloping soils 
are on ridges and breaks along streams and 
drainageways in the uplands. Areas are long and narrow 
and range from 5 to 45 acres in size. They are 50 to 60 
percent Forestburg soil'and 30 to 40 percent Ethan soil. 
The moderately well drained Forestburg soil is on the 
concave, mid and lower side slopes. The well drained 
Ethan soil is on the convex, upper side slopes. The two 
soils occur as areas so intermingled or so small that 
mapping them separately is not practical. 

Typically, the Forestburg soil has a surface layer and a 
subsurface layer of dark grayish brown loamy fine sand 
about 19 inches thick. The next 5 inches is grayish 
brown loamy fine sand. The upper part of the underlying 
material, to а depth of about 28 inches, is brown loamy 
fine sand. The lower part to a depth of 60 inches is light 
brownish gray, mottled, calcareous loam and clay loam. 
In places loam and clay loam glacial till is at a depth of 
10 to 20 inches or 40 to 60 inches. 

Typically, the Ethan soil has a surface layer of dark 
grayish brown loamy fine sand about 7 inches thick. The 
subsoil is dark grayish brown and light brownish gray, 
friable loam about 13 inches thick. It is calcareous in the 
lower part. The underlying material to a depth of 60 
inches is light yellowish brown, calcareous clay loam. In 
places the surface layer is fine sandy loam. In some 
areas the soil is deeper to free carbonates. 


Soil survey 


Included with these soils in mapping are small areas of 
the well drained Hand soils. These included soils make 
up less than 15 percent of any one mapped area. They 
are in positions on the landscape similar to those of the 
Ethan soil. They are leached of carbonates to a greater 
depth than the Ethan and Forestburg soils. 

The Forestburg and Ethan soils are medium in fertility 
and moderate in content of organic matter. Available 
water capacity is moderate in the Forestburg soil and 
high in the Ethan soil. Permeability is moderate in the 
upper part of the Ethan soil and rapid in the upper part 
of the Forestburg soil. It is moderately slow in the 
underlying material of both soils. The Forestburg soil has 
a seasonal high water table at a depth of 2.5 to 4.0 feet 
during wet periods. Runoff is slow on the Forestburg soil 
and medium on the Ethan soil. The shrink-swell potential 
is moderate in the underlying material of both soils. 

Most areas support native grass and are used for 
grazing or hay. A few areas are used for tame pasture or 
hay. These soils are best suited to range. The natural 
plant cover mainly is bluestems and prairie sandreed. 
Overused areas are dominated by prairie sandreed, sand 
dropseed, and sideoats grama. 

These soils are suited to tame pasture and hay. 
Alfalfa, intermediate wheatgrass, and smooth 
bromegrass are suitable. A cover crop helps to control 
soil blowing before the pasture is established. 

These soils are suited to windbreaks and 
environmental olantings. Optimum growth is unlikely, 
however, on the Ethan soil. Planting trees in sod and 
otherwise minimizing the extent of ground preparation 
reduce the risk of soil blowing and erosion. Cover crops 
and a muich of crop residue also help to control soil 
blowing before the windbreak is established. 

Because it is wet, the Forestburg soil is more poorly 
Suited to building site development than the Ethan soil. 
The slope is a limitation on building sites. Buildings 
should be designed to conform to the natural slope of 
the land. Considerable land shaping is needed in some 
areas. The shrink-swell potential of the Ethan soil is a 
limitation, but backfilling with sandy material, providing 
foundation drains, and diverting runoff from the buildings 
help to prevent the structural damage caused by 
shrinking and swelling. Reinforcing foundations and 
footings also helps to prevent this damage. Measures 
that control erosion and soil blowing are needed during 
construction. 

These soils are poorly suited to septic tank absorption 
fields. The seasonal high water table in the Forestburg 
soil interferes with the functioning of the absorption 
System. The restricted permeability in the Ethan soil is a 
limitation, but it can be overcome by enlarging the 
absorption area. Land shaping and installation of 
distribution lines across the slope generally are 
necessary before the absorption field can function 
properly. 

The Forestburg soil is in capability subclass Vle, the 
Ethan soil in capability subclass Ме; both soils are in 
Sandy range site. 
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HaA—Hand-Bonilla loams, 0 to 2 percent slopes. 
These deep, nearly level soils are on uplands. The well 
drained Hand soil is on slight rises. The moderately well 
drained Bonilla soil is in swales. It is frequently flooded 
for very brief periods. Areas are irregular in shape and 
range from 5 to several hundred acres in size. They are 
40 to 50 percent Hand soil and 25 to 35 percent Bonilla 
soil. The two soils occur as areas so intermingled or so 
small that mapping them separately is not practical. 

Typically, the Hand soil has a surface layer of grayish 
brown loam about 9 inches thick. The subsoil is light 
olive brown and light yellowish brown, friable loam about 
15 inches thick. It is calcareous in the lower part. The 
upper part of the underlying material is light gray and 
pale olive, calcareous silt loam and loam. The lower part 
to a depth of 60 inches is multicolored, stratified loamy 
and sandy sediments. The underlying material is clay 
loam in some areas. 

Typically, the Bonilla soil has a surface layer of dark 
gray loam about 9 inches thick. The subsoil is dark gray 
and light brownish gray, friable loam about 24 inches 
thick. It is calcareous in the lower part. The underlying 
material to a depth of 60 inches is light yellowish brown, 
calcareous silt loam and stratified loam, silt loam, and 
sandy loam. In places the surface layer is fine sandy 
loam. The underlying material is clay loam in some 
areas. 

Included with these soils in mapping are small areas of 
Carthage, Tetonka, and Woonsocket soils. These 
included soils make up less than 25 percent of any one 
mapped area. The Carthage and Woonsocket soils are 
in swales. They contain more sand than the Bonilla soil. 
The Tetonka soils ае in depressions and are poorly 
drained. 

The Hand soil is medium in fertility and moderate in 
content of organic matter. The Bonilla soil is high in 
fertility and in content of organic matter. Available water 
capacity is high in both soils. Permeability is moderate in 
the subsoil and moderate or moderately slow in the 
underlying material. The Bonilla soil has a seasonal high 
water table at a depth of 3 to 6 feet. Runoff is slow on 
both soils. The shrink-swell potential is moderate. 

Most areas are used as cropland. These soils are well 
suited to all of the cultivated crops commonly grown in 
the county. Conserving moisture is the main concern of 
management. Crop residue management and minimum 
tillage conserve moisture. Planting and harvesting are 
delayed during wet periods in some areas of the Bonilla 
soil. 

These soils are well suited to tame pasture and hay. 
Alfalfa, intermediate wheatgrass, and smooth 
bromegrass are suitable. 

These soils are well suited to windbreaks and 
environmental plantings. All climatically adapted trees 
and shrubs grow well. 

These soils are well suited to range. The natural plant 
cover on the Hand soil is green needlegrass, bluestems, 
western wheatgrass, and lesser amounts of sideoats 
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grama. Overgrazed areas are dominated by western 
wheatgrass and needleandthread. The natural plant 
cover on the Bonilla soil dominantly is big bluestem and 
lesser amounts of western wheatgrass. Overused areas 
are dominated by western wheatgrass and Kentucky 
biuegrass. 

The Bonilla soil generally is unsuitable as a site for 
buildings because it is subject to flooding. The Hand soil 
is a better site, but the shrink-swell potential is a 
limitation.: Васка па with sandy material, providing 
foundation drains, and diverting runoff from the buildings 
help to prevent the structural damage caused by 
shrinking and swelling. Reinforcing foundations and 
footings also helps to prevent this damage. 

The Bonilla soil generally is not suitable as a septic 
tank absorption field because of the flooding and the 
wetness. The Hand soil is a better site, but the restricted 
permeability is a limitation. Enlarging the absorption area 
helps to overcome the slow absorption of liquid waste. 

The capability is subclass llc; the Hand soil is in Silty 
range site, the Bonilla soil in Overflow range site. 


HbB—Hand-Ethan loams, 2 to 6 percent slopes. 
These deep, well drained, undulating soils are on 
uplands. The Hand soil is on the smooth or slightly 
convex, mid and lower side slopes. The Ethan soil is on 
narrow, convex ridges and the upper side slopes. Areas 
are irregular in shape and range from 5 to several 
hundred acres in size. They are 50 to 60 percent Hand 
soil and 20 to 30 percent Ethan soil. The two soils occur 
as areas so intermingled or so small that mapping them 
separately is not practical. 

Typically, the Hand soil has a surface layer of dark 
grayish brown loam about 8 inches thick. The subsoil is 
about 16 inches of dark grayish brown, light brownish 
gray, and light yellowish brown, friable loam and silt 
loam. It is calcareous in the lower part. The upper part of 
the underlying material is light gray and pale olive, 
calcareous silt loam and loam. The lower part to a depth 
of 60 inches is multicolored, stratified loamy and sandy 
sediments. The underlying material is firm clay loam in 
some areas. 

Typically, the Ethan soil has a surface layer of dark 
gray loam about 6 inches thick. The subsoil is about 18 
inches of dark grayish brown and light brownish gray, 
friable, calcareous loam and silt loam. The underlying 
material to a depth of 60 inches is light yellowish brown, 
calcareous silt loam, loam, and very fine sandy loam. It 
is stratified in the lower part. 

Included with these soils in mapping are small areas of 
Bonilla, Carthage, Tetonka, and Woonsocket soils. 
These included soils make up less than 25 percent of 
any one mapped area. The Bonilla, Carthage, and 
Woonsocket soils are in drainageways and on the 
concave, lower side slopes and are moderately well 
drained. The Tetonka soils are iri depressions and are 
poorly drained. 

The Hand and Ethan soils are moderate in fertility and 
medium in content of organic matter. Available water 
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capacity is high in both soils. Permeability is moderate in 
the Hand soil. It is moderate in the subsoil of the Ethan 
soil and moderately slow in the underlying material. 
Runoff is medium on both soils. The shrink-swell 
potential is moderate. 

Most areas are used as cropland. These soils are well 
suited to all of the cultivated crops commonly grown in 
the county. Controlling erosion is the main concern of 
management. Improving fertility and conserving moisture 
are other concerns. Crop residue management, minimum 
tillage, and contour farming help to control erosion, 
conserve moisture, and improve tilth and fertility. 

A cover of tame pasture plants or hay is effective in 
controlling erosion. Alfalfa, intermediate wheatgrass, and 
smooth bromegrass are suitable. 

Windbreaks and environmental plantings can be 
established on these soils. Optimum growth, however, is 
unlikely on the Ethan soil. Planting trees and shrubs on 
the contour helps to control erosion. 

These soils are well suited to range. The natural plant 
cover is green needlegrass, western wheatgrass, and 
lesser amounts of bluestems and sideoats grama. 
Overused areas are dominated by western wheatgrass 
and needleandthread. 

The shrink-swell potential is a limitation if these soils 
are used as sites for buildings. Backfilling with sandy 
material, providing foundation drains, and diverting runoff 
from the buildings help to prevent the structural damage 
caused by shrinking and swelling. Reinforcing 
foundations and footings also helps to prevent this 
damage. 

The restricted permeability is a limitation if these soils 
are used as septic tank absorption fields. Enlarging the 
absorption area in these fields helps to overcome the 
slow absorption of liquid waste. 

The Hand soil is in capability subclass lle, the Ethan 
soil in capability subclass llle; both soils are in Silty 
range site. 


HcB—Houdek-Dudley complex, 2 to 6 percent 
slopes. These deep, undulating soils are on uplands. 
The well drained Houdek soil is on smooth and convex 
side slopes and on ridgetops. The moderately well 
drained Dudley soil is on concave side slopes and in 
swales and shallow depressions. In most areas a few 
glacial stones are on the surface. Areas are irregular in 
shape and range from 5 to several hundred acres in 
size. They are 40 to 50 percent Houdek soil and 25 to 
35 percent Dudley soil. The two soils occur as areas so 
intermingled or so small that mapping them separately is 
not practical. 

Typically, the Houdek soil has a surface layer of dark 
gray loam about 8 inches thick. The subsoil is dark 
grayish brown, brown, and light yellowish brown, friable 
clay loam about 19 inches thick. It is calcareous in the 
lower part. The underlying material to a depth of 60 
inches is pale yellow and light yellowish brown, 
calcareous clay loam. 
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Typically, the Dudley soil has а surface layer of dark 
gray silt loam about 6 inches thick. The subsurface layer 
is grayish brown silt loam about 2 inches thick. The 
subsoil is about 23 inches thick. It is dark gray and dark 
grayish brown, firm clay loam over pale brown, friable, 
calcareous silty clay loam. It has nests and threads of 
salts in the lower part. The underlying material to a 
depth of 60 inches is pale brown, calcareous clay loam. 
In places the surface layer is 10 to 22 inches thick. In 
some of the lower lying areas, a seasonal high water 
table is at a depth of about 4 feet. 

Included with these soils in mapping are small areas of 
Davison, Ethan, Hoven, Jerauld, Prosper, and Tetonka 
soils. These included soils make up less than 30 percent 
of any one mapped area. The Davison soils are on the 
rims around depressions. They contain lime in the 
surface layer. The Ethan soils are on narrow ridges and 
convex side slopes. They have lime within 9 inches of 
the surface. The Hoven and Tetonka soils are in 
depressions and are poorly drained. The Jerauld soils 
are in positions on the landscape similar to those of the 
Dudley soil. They have visible salts at a depth of 5 to 16 
inches. Their surface layer is thinner than that of the 
Dudley or Houdek soil. The moderately well drained 
Prosper soils do not have a sodium affected subsoil. 
Also included are slickspots or other bare areas that are 
very saline. 

The Houdek and Dudley soils are medium in fertility 
and moderate in content of organic matter. Available 
water capacity is high in the Houdek soil and moderate 
or high in the Dudley soil. Permeability is moderate in the 
subsoil of the Houdek soil and very slow in the subsoil of 
the Dudley soil. It is moderately slow or slow in the 
underlying material of both soils. Runoff is medium on 
the Houdek soil and slow on the Dudley soil. The shrink- 
swell potential is moderate in the Houdek soil and high 
in the Dudley soil. 

Most areas are used for tame pasture or for range. 
These soils are suited to tame pasture and hay. Alfalfa, 
crested wheatgrass, intermediate wheatgrass, and 
smooth bromegrass are suitable. 

These soils are suited to range. The natural plant 
cover mainly is green needlegrass, bluestems, and 
western wheatgrass. Overused areas are dominated by 
western wheatgrass, sedges, and blue grama. 

Crop growth is restricted on the Dudley soil because 
of the dense claypan subsoil. As a result, early maturing 
crops, such as small grain, and drought-resistant crops, 
Such as sorghum, are better suited than corn. Controlling 
erosion, conserving moisture, and increasing the rate of 
water intake are the main concerns of management. 
Crop residue management and minimum tillage conserve 
moisture and help to control erosion. Deep tillage helps 
to break up the dense claypan subsoil in the Dudley soil 
and increases the rate of water intake. 

The Houdek soil is well suited to windbreaks and 
environmental plantings. All climatically adapted trees 
and shrubs grow well, except for those that require an 
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abundant moisture supply. The Dudley soil is poorly 
Suited to windbreaks. Some climatically adapted trees 
and shrubs can be established, but optimum growth and 
survival are unlikely. 

Because of the high shrink-swell potential, the Dudley 
soil does not provide a stable base for buildings. The 
Houdek soil is a better building site, but its moderate 
shrink-swell potential is a limitation. Backfilling with 
sandy material, providing foundation drains, and diverting 
runoff from the buildings help to prevent the structural 
damage caused by the shrinking and swelling of this soil. 
Reinforcing foundations and footings also helps to 
prevent this damage. 

The Dudley soil generally is unsuitable as a septic tank 
absorption field because of very restricted permeability. 
The Houdek soil is poorly suited because of restricted 
permeability, but enlarging the absorption area helps to 
overcome the slow absorption of liquid waste. 

The Houdek soil is in capability subclass Пе, Silty 
range site; the Dudley soil is in capability subclass IVs, 
Claypan range site. 


HdB—Houdek-Ethan loams, 2 to 6 percent slopes. 
These deep, well drained, gently sloping and undulating 
soils are on uplands. The Houdek soil is on the smooth 
or convex, mid and lower side slopes and on the broader 
ridgetops. The Ethan soil is on short, convex slopes on 
narrow ridgetops and the upper side slopes. A few 
glacial stones are on the surface in most areas. In some 
areas the surface is very stony. Areas are irregular in 
shape and range from 5 to several hundred acres in 
size. They are 50 to 60 percent Houdek soil and 20 to 
30 percent Ethan soil. The two soils occur in areas so 
intermingled or so small that mapping them separately is 
not practical. 

Typically, the Houdek soil has a surface layer of dark 
gray loam about 8 inches thick. The subsoil is dark 
grayish brown, brown, and light yellowish brown, friable 
clay loam about 19 inches thick. It is calcareous in the 
lower part. The underlying material to a depth of 60 
inches is pale yellow and light yellowish brown, 
calcareous clay loam. 

Typically, the Ethan soil has a surface layer of dark 
gray loam about 6 inches thick. The subsoil is about 18 
inches of dark grayish brown and light brownish gray, 
friable, calcareous loam and clay loam. The underlying 
material to a depth of 60 inches is light yellowish brown, 
calcareous clay loam. 

Included with these soils in mapping are small areas of 
Dudley, Hoven, Prosper, and Tetonka soils. These 
included soils make up less than 20 percent of any one 
mapped area. The Dudley soils are on concave side 
slopes and in swales and shallow depressions. They 
have a sodium affected subsoil. The Hoven and Tetonka 
soils are in depressions and are poorly drained. The 
Prosper soils are in swales and drainageways and are 
moderately well drained. 

The Houdek and Ethan soils are medium in fertility and 
moderate in content of organic matter. Available water 
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capacity is high. Permeability is moderate in the subsoil 
and moderately slow in the underlying material. Runoff is 
medium. The shrink-swell potential is moderate. 

About half of the areas are used for cultivated crops, 
and half are used for range. A few areas support tame 
pasture plants or hay. These soils are well suited to all 
of the crops commonly grown in the county. Corn, small 
grain, sorghum, and alfalfa are the main crops. 
Controlling erosion and conserving moisture are the main 
concerns in managing cultivated areas. Crop residue 
management, minimum tillage, contour farming, and 
grassed waterways help to control erosion, conserve 
moisture, and improve fertility and tilth. 

These soils are well suited to range. The natural plant 
cover mainly is green needlegrass, western wheatgrass, 
and bluestems. Overused areas are dominated by 
western wheatgrass and needleandthread. 

A cover of tame pasture plants or hay is effective in 
controlling erosion. Alfalfa, smooth bromegrass, and 
intermediate wheatgrass are suitable. 

The Houdek soil is well suited to the trees and shrubs 
grown as windbreaks and environmental plantings, but 
optimum growth is unlikely on the Ethan soil. Planting 
windbreaks on the contour helps to control erosion. 

The shrink-swell potential is a limitation if these soils 
are used as sites for buildings. Backfilling with sandy 
material, providing foundation drains, and diverting runoff 
from the buildings help to prevent the structural damage 
caused by shrinking and swelling. Reinforcing 
foundations and footings also helps to prevent this 
damage. 

These soils are poorly suited to septic tank absorption 
fields because of restricted permeability. Enlarging the 
absorption area in these fields helps to overcome the 
slow absorption of liquid waste. 

The Houdek soil is in capability subclass Пе, the Ethan 
soil in capability subclass Ше; both soils are in Silty 
range site. 


HeA—Houdek-Prosper loams, 0 to 2 percent 
slopes. These deep, nearly level soils are on uplands. 
The well drained Houdek soil is on smooth and slightly 
convex slopes on the higher parts of the landscape. The 
moderately well drained Prosper soil is in swales and 
shallow depressions. It is frequently flooded for very brief 
periods. Areas are irregular in shape and range from 5 to 
several hundred acres in size. They are 50 to 60 percent 
Houdek soil and 20 to 40 percent Prosper soil. The two 
soils occur as areas so intermingled that mapping them 
separately is not practical. 

Typically, the Houdek soil has a surface layer of dark 
gray loam about 8 inches thick. The subsoil is dark 
grayish brown, brown, and light yellowish brown, friable 
clay loam about 19 inches thick. It is calcareous in the 
lower part. The underlying material to a depth of 60 
inches is pale yellow and light yellowish brown, 
calcareous clay loam. 

Typically, the Prosper soil has a surface layer of dark 
gray loam about 11 inches thick. The subsoil is about 19 
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inches thick. It is dark gray and dark grayish brown, firm 
clay loam in the upper part and light yellowish brown, 
friable, calcareous clay loam in the lower part. The 
underlying material to a depth of 60 inches is light gray 
and light brownish gray, mottled, calcareous loam and 
clay юат. In places the subsoil is silty clay. 

Included with these soils in mapping are small areas of 
Davison, Dudley, Stickney, Hoven, and Tetonka soils. 
These included soils make up less than 20 percent of 
any one mapped area. The Davison soils occur as 
narrow bands around depressions. They contain lime in 
the surface layer. The Dudley and Stickney soils are in 
positions on the landscape similar to those of the 
Prosper soil. They have a sodium affected subsoil. The 
Hoven and Tetonka soils are in depressions and are 
poorly drained. 

The Houdek soil is medium in fertility and moderate in 
content of organic matter. The Prosper soil is high in 
fertility and in content of organic matter. Available water 
capacity is high in both soils. Permeability is moderate in 
the subsoil and moderately slow in the underlying 
material. The Prosper soil receives runoff from higher 
lying soils. It has a seasonal high water table at a depth 
of 3 to 6 feet. Runoff is slow on both soils. The shrink- 
swell potential is moderate. 

About half of the areas are used as cropland, and half 
are used for range. A few areas are used for tame 
pasture and hay. These soils are well suited to cultivated 
crops. Conserving moisture is the main concern in 
managing cultivated areas. Improving tilth and fertility is 
also a concern. Crop residue management, minimum 
tillage, and applications of fertilizer conserve moisture 
and improve tilth and fertility. During some wet periods 
planting and harvesting are delayed on the Prosper soil. 

These soils are well suited to range. The natural plant 
cover mainly is green needlegrass, bluestems, and 
western wheatgrass. Switchgrass also is extensive on 
the Prosper soil. Overused areas are dominated by 
western wheatgrass, needleandthread, and Kentucky 
bluegrass. 

These soils are well suited to tame pasture and hay. 
Alfalfa, intermediate wheatgrass, and smooth 
bromegrass grow well. 

These soils are well suited to windbreaks and 
environmental plantings. All climatically adapted trees 
and shrubs grow well. 

Because of the flooding, the Prosper 501 generally is 
unsuitable as a site for buildings. The Houdek soil is a 
better site, but its moderate shrink-swell potential is a 
limitation. Backfilling with sandy material, providing 
foundation drains, and diverting runoff from the buildings 
help to prevent the structural damage caused by 
shrinking and swelling. Reinforcing foundations and 
footings also helps to prevent this damage. 

The Houdek soil is poorly suited to septic tank 
absorption fields because of restricted permeability. 
Enlarging the absorption area, however, helps to 
overcome the slow absorption of liquid waste. The 
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Prosper soil is unsuitable as a septic tank absorption 
field because of the flooding. 

The capability subclass is lic; the Houdek soil is in 
Silty range site, the Prosper soil in Overflow range site. 


HeB—Houdek-Prosper loams, 2 to 6 percent 
slopes. These deep, undulating soils are on uplands. 
The well drained Houdek soil is on ridges, knolls, and 
the upper side slopes. The moderately well drained 
Prosper soil is in swales and drainageways and on the 
concave, lower side slopes. It is frequently flooded for 
very brief periods. In most areas a few glacial stones are 
on the surface. Areas are irregular in shape and range 
from 5 to several hundred acres in size. They are 40 to 
50 percent Houdek soil and 20 to 30 percent Prosper 
Soil. The two soils occur as areas so intermingled or so 
small that mapping them separately is not practical. 

Typically, the Houdek soil has a surface layer of dark 
gray loam about 8 inches thick. The subsoil is dark 
grayish brown, brown, and light yellowish brown, friable 
clay loam about 19 inches thick. It is calcareous in the 
lower part. The underlying materia! to a depth of 60 
inches is pale yellow and light yellowish brown, 
calcareous clay loam. 

Typically, the Prosper soil has a surface layer of dark 
gray loam about 11 inches thick. The subsoil is about 19 
inches thick. It is dark gray and dark grayish brown, firm 
clay loam in the upper part and light yellowish brown, 
friable, calcareous clay loam in the lower part. The 
underlying máterial to a depth of 60 inches is light gray 
and light brownish gray, mottled, calcareous loam and 
clay loam. In places the subsoil is silty clay. 

Included with these soils in mapping are small areas of 
Davison, Dudley, Ethan, Hoven, and Tetonka soils. 
These included soils make up less than 25 percent of 
any one mapped area. The Davison soils are on the rims 
around depressions. They contain lime in the surface 
layer. The Dudley soils are in positions on the landscape 
similar to those of the Prosper soil. They have a dense, 
sodium affected subsoil. The Ethan soils are on narrow 
ridgetops and on convex side slopes. They have lime 
near the surface. The Hoven and Tetonka soils are in 
depressions and are poorly drained. 

The Houdek soil is medium in fertility and moderate in 
content of organic matter. The Prosper soil is high in 
fertility and in content of organic matter. Available water 
capacity is high in both soils. Permeability is moderate in 
the subsoil and moderately slow in the underlying 
material. The Prosper soil receives runoff from higher 
lying soils. It has a seasonal high water table at a depth 
of 3 to 6 feet. Runoff is medium on the Houdek soil and 
slow on the Prosper soil. The shrink-swell potential is 
moderate in both soils. 

Most areas are used as cropland or for tame pasture 
and hay. Some areas support native grass and are used 
for grazing or hay. These soils are well suited to all of 
the crops commonly grown in the county. Controlling 
erosion and conserving moisture are the main concerns 
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of management. Crop residue management, minimum 
tillage, and contour farming help to control erosion, 
conserve moisture, and improve tilth and fertility. 

A cover of tame pasture plants or hay is effective in 
controlling erosion. These soils are well suited to alfalfa, 
intermediate wheatgrass, and smooth bromegrass. 

These soils are well suited to windbreaks and 
environmental plantings. All climatically adapted trees 
and shrubs grow well. 

These soils are well suited to range. The natural plant 
cover mainly is green needlegrass, bluestems, and 
western wheatgrass. Overused areas are dominated by 
western wheatgrass and needleandthread. 

Because of the flooding, the Prosper soil generally is 
unsuitable as a site for buildings. The Houdek soil is a 
better site, but its moderate shrink-swell potential is a 
limitation. Backfilling with sandy material, providing 
foundation drains, and diverting runoff from the buildings 
help to prevent the structural damage caused by 
shrinking and swelling. Reinforcing foundations and 
footings also helps to prevent this damage. 

The Houdek soil is poorly suited to septic tank 
absorption fields because of restricted permeability. 
Enlarging the absorption area, however, helps to 
overcome the slow absorption of liquid waste. The 
Prosper soil is unsuitable as a septic tank absorption 
field because of the flooding and the wetness. 

The capability subclass is Пе; the Houdek soil is in 
Silty range site, the Prosper soil in Overflow range site. 


HfA—Houdek-Stickney loams, 0 to 2 percent 
slopes. These deep, nearly level soils are on uplands. 
The well drained Houdek soil is on the higher parts of 
the landscape. The moderately well drained Stickney soil 
is in concave, low lying areas and in swales. Areas are 
irregular in shape and range from 5 to several hundred 
acres in size. They are 50 to 60 percent Houdek soil and 
20 to 30 percent Stickney soil. The two soils occur as 
areas so intermingled or so small that mapping them 
separately is not practical. 

Typically, the Houdek soil has a surface layer of dark 
gray loam about 8 inches thick. The subsoil is dark 
grayish brown, brown, and light yellowish brown, friable 
clay loam about 19 inches thick. It is calcareous in the 
lower part. The underlying material to a depth of 60 
inches is pale yellow and light yellowish brown, 
calcareous clay loam. |п places the surface layer is fine 
sandy loam. In some areas the underlying material has 
thin layers of silt loam or fine sand. 

Typically, the Stickney soil has a surface layer of dark 
gray loam about 7 inches thick. The subsurface layer is 
grayish brown silt loam about 3 inches thick. The next 2 
inches is dark grayish brown silty clay loam and light 
brownish gray silt loam. The subsoil is about 24 inches 
of very dark gray and grayish brown, firm silty clay, clay, 
and clay loam. It is calcareous in the lower part. The 
underlying material to a depth of 60 inches is light 
yellowish brown and pale yellow, calcareous clay loam. 
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The lower part of the subsoil and the underlying material 
have visible salts. In places the surface layer is fine 
sandy loam. In some areas the boundary between the 
subsurface layer and the claypan subsoil is abrupt. The 
underlying material has thin layers of silt loam, very fine 
sandy loam, or fine sand in places. In some small areas 
a seasonal high water table is at a depth of 3 to 5 feet. 

Included with these soils in mapping are small areas of 
Davison, Dudley, Hoven, Jerauld, Prosper, and Tetonka 
soils. These included soils make up less than 25 percent 
of any one mapped area. The Davison soils are on the 
rims around depressions. They contain lime in the 
surface layer. The Dudley soils have columnar structure 
in the subsoil. The Dudley, Jerauld, and Prosper soils are 
in positions on the landscape similar to those of the 
Stickney soil. The Jerauld soils have salts near the 
surface. The Hoven and Tetonka soils are in depressions 
and are poorly drained. Also included are slickspots or 
other bare areas that are very saline. 

The Houdek and Stickney soils are medium in fertility 
and moderate in content of organic matter. Available 
water capacity is high. Permeability is moderate in the 
subsoil of the Houdek soil and moderately slow in the 
underlying material. It is slow in the Stickney soil. Runoff 
is slow on both soils. The shrink-swell potential is 
moderate in the Houdek soil and high in the Stickney 
soil. 

Most areas are used for tame pasture and for 
cultivated crops. A few areas support native grass and 
are used for grazing and hay. The Stickney soil is better 
suited to early maturing crops, such as small grain, and 
drought-resistant crops, such as sorghum, than to corn 
because it is droughty late in summer. Conserving 
moisture and improving tilth are the main concerns of 
management. Crop residue management and minimum 
tillage conserve moisture and improve tilth. 

These soils are well suited to tame pasture and hay. 
Alfalfa, intermediate wheatgrass, and smooth 
bromegrass are suitable. 

These soils are suited to windbreaks and 
environmental plantings. Most of the climatically adapted 
trees and shrubs grow well. 

These soils are well suited to range. The natural plant 
cover mainly is green needlegrass, bluestems, and 
western wheatgrass and, on the Stickney soil, lesser 
amounts of bluestems. Overused areas are dominated 
by western wheatgrass, needleandthread, and blue 
grama. 

Because of the high shrink-swell potential, the 
Stickney soil provides an unstable base for buildings. 
The Houdek soil is a better building site, but its moderate 
shrink-swell potential is a limitation. Backfilling with 
sandy material, providing foundation drains, and diverting 
runoff from the buildings help to prevent the structural 
damage caused by the shrinking and swelling of this soil. 
Reinforcing foundations and footings also helps to 
prevent this damage. 

The Stickney soil generally is unsuitable as a septic 
tank absorption field because of very restricted 
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permeability. The Houdek soil is poorly suited because of 
restricted permeability, but enlarging the absorption area 
helps to overcome the slow absorption of liquid waste. 

The Houdek soil is in capability subclass Ис, Silty 
range site; the Stickney soil is in capability subclass Ills, 
Clayey range site. 


Hk—Hoven silt loam. This nearly level, poorly drained 
soil is in depressions in the uplands. It is frequently 
flooded. Areas generally are circular and are about 4 to 
20 acres in size. 

Typically, the surface layer is gray silt loam about 3 
inches thick. The subsoil is about 28 inches thick. It is 
dark gray, very firm clay in the upper part and grayish 
brown, mottled, firm clay loam in the lower part. It has 
spots of salts in the lower part. The underlying material 
to a depth of 60 inches is gray and light gray, calcareous 
clay loam. 

Included with this soil in mapping are small areas of 
Davison, Dudley, and Tetonka soils. These soils make up 
less than 10 percent of any one mapped area. The 
Davison and Dudley soils occur as narrow bands around 
depressions and are moderately well drained. The 
Tetonka soils are in the lowest part of the depressions. 
They do not have salts in the subsoil. Their surface layer 
is thicker than that of the Hoven soil. Also included are 
small, bare areas that are very saline. 

The Hoven soil is medium in fertility and moderate in 
content of organic matter. Available water capacity is low 
to high. Permeability is very slow. A seasonal high water 
table is within a depth of 1.5 feet. In wet years as much 
as 1 foot of water ponds on the surface. The shrink-swell 
potential is high in the subsoil. 

Most areas support native grass and are used for 
grazing or hay. This soil is best suited to range. The 
natural plant cover dominantly is western wheatgrass 
and lesser amounts of sedges. Overused areas are 
dominated by Kentucky bluegrass and saltgrass. Sedges 
and rushes increase in extent during wet years, and 
buffalograss increases in extent during periods of 
drought. Grazing when the soil is wet causes surface 
compaction and deterioration of the plant community. A 
planned grazing system that includes restricted use 
during wet periods helps to keep the range in good 
condition. Many areas are potential sites for excavated 
ponds. 

This soil generally is unsuitable for cultivated crops 
and for windbreaks and environmental plantings. The 
thin surface layer, the dense, compact subsoil, and the 
ponding are the main limitations. 

This soil is poorly suited to building site development 
and sanitary facilities because of the ponding and the 
wetness. 

The capability subclass is Vls; Closed Depression 
range site. 


HmA—Hoven-Durrstein silt loams, 0 to 2 percent 
slopes. These deep, poorly drained, nearly level soils 
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are in broad, flat-bottomed drainageways and low lying 
areas in the uplands. They are frequently flooded. The 
Hoven soil is in depressions, and the Durrstein soil is on 
slight rises. Areas are irregular in shape and range from 
5 to 50 acres in size. They are 40 to 50 percent Hoven 
Soil and 30 to 40 percent Durrstein soil. The two soils 
occur as areas so intermingled or so small that mapping 
them separately is not practical. 

Typically, the Hoven soil has a surface layer of gray 
silt loam about 3 inches thick. The subsoil is about 28 
inches thick. It is dark gray, very firm clay in the upper 
part and grayish brown, mottled, firm clay loam in the 
lower part. The underlying material to a depth of 60 
inches is gray and light gray, mottled, calcareous clay 
loam. 

Typically, the Durrstein soil has a surface layer of gray 
silt loam about 1 inch thick. The subsoil is dark gray and 
gray, very firm clay about 11 inches thick. In the lower 
part it is mottled and calcareous and has nests and 
threads of salts. The underlying material to a depth of 60 
inches is gray, mottled, calcareous clay and silty clay. In 
places many nests and threads of salts are in the 
surface layer. On some of the higher parts of the 
landscape, a seasonal high water table is below a depth 
of 6 feet. 

Included with these soils in mapping are small areas of 
the moderately well drained Davison and Dudley soils 
and the well drained Houdek soils. These included soils 
make up about 10 percent of any one mapped area. 
They are on the higher parts of the landscape. 

The Hoven soil is medium in fertility, and the Durrstein 
soil is low in fertility. Both soils are moderate in content 
of organic matter. Available water capacity is low to high 
in the Hoven soil and low or moderate in the Durrstein 
soil. Permeability is slow in the Hoven soil and slow or 
very slow in the Durrstein soil. Both soils have a 
seasonal high water table within a depth of 1.5 feet. In 
wet periods as much as 1 foot of water ponds on the 
surface. Runoff is very slow or ponded. Accumulations of 
salts and the dense claypan subsoil restrict root 
penetration. The shrink-swell potential is high. 

Most areas support native grass and are used for 
grazing or hay. These soils are best suited to range. The 
natural plant cover on the Hoven soil dominantly is 
western wheatgrass and lesser amounts of sedges. The 
natural plant cover on the Durrstein soil is salt tolerant 
grasses, such as cordgrass, alkaligrass, western 
wheatgrass, and saltgrass. Overused areas are 
dominated by Kentucky bluegrass and saltgrass. Grazing 
when the soils are wet causes surface compaction and 
deterioration of the plant community. A planned grazing 
System that includes restricted use during wet periods 
helps to keep the range in good condition. Many areas 
are potential sites for excavated ponds. 

These soils generally are unsuitable for cultivated 
crops and for windbreaks and environmental plantings. 
The thin surface layer, the dense, compact subsoil, and 
the ponding are the main limitations. 
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These soils generally are unsuitable as sites for 
buildings and sanitary facilities because of the flooding 
and the wetness. 

The capability subclass is Vis; the Hoven soil is in 
Closed Depression range site, the Durrstein soil in Saline 
Lowland range site. 


la—ipage-Els loamy fine sands. These deep, gently 
undulating soils are on uplands. The moderately well 
drained Ipage зо! is on low ridges and mounds, and the 
somewhat poorly drained Els soil is in swales and 
depressions. Areas are irregular in shape and range from 
10 to 400 acres in size. They are 45 to 55 percent Ipage 
soil and 30 to 40 percent Els soil. The two soils occur as 
areas so intermingled or so small that mapping them 
separately is not practical. 

Typically, the Граде soil has a surface layer of dark 
gray loamy fine sand about 6 inches thick. The next 3 
inches is grayish brown loamy fine sand. The underlying 
material to a depth of 60 inches is pale brown and gray 
fine sand and loamy sand. In places it is silt loam, silty 
clay loam, or clay loam between depths of 40 and 60 
inches. 

Typically, the Els soil has a surface layer of dark 
grayish brown, mottled loamy fine sand about 8 inches 
thick. The next 6 inches is grayish brown, mottled fine 
sand. The underlying material is pale brown, light 
brownish gray, and gray, mottled fine sand and loamy 
fine sand. It is calcareous in the lower part. In places it is 
silt loam, silty clay loam, or clay loam between depths of 
30 and 60 inches. 

Included with these soils in mapping are small areas of 
Orwet and Valentine soils. These included soils make up 
less than 20 percent of any one mapped area. The 
Orwet soils are on the lowest parts of the landscape. 
They contain lime in the surface layer. The Valentine 
soils are on the higher parts of the landscape and are 
excessively drained. 

The Праде and Els soils are low in fertility and in 
content of organic matter. Available water capacity is 
low. Permeability is rapid. A seasonal high water table is 
at a depth of З to 6 feet in the Іраде soil and at a depth 
of 1.5 to 3.5 feet in the Els soil. Runoff is slow on both 
Soils. 

Most areas support native grass and are used for 
grazing. These soils are well suited to range. The natural 
plant cover mainly is bluestems, switchgrass, 
indiangrass, cordgrass, and prairie sandreed. Overused 
areas are dominated by prairie sandreed, sideoats 
grama, western wheatgrass, and Kentucky bluegrass. 
The protective plant cover deteriorates in these areas, 
and blowouts form. An adequate plant cover and ground 
mulch help to control soil blowing and increase the 
moisture supply. Many areas are potential sites for 
excavated ponds. 

These soils are better suited to close-sown crops, 
such as small grain and alfalfa, than to row crops. 
Melons are grown in places. The main concern in 
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managing cultivated areas is controlling soil blowing. 
Conserving moisture, improving fertility, and increasing 
the content of organic matter are other concerns. 
Stripcropping, crop residue management, minimum 
tillage, and field windbreaks help to control soil blowing 
and conserve moisture. 

A cover of tame pasture plants or hay is effective in 
controlling soil blowing. Alfalfa, Garrison creeping foxtail, 
and smooth bromegrass are suitable. A cover crop helps 
to control soil blowing before the pasture is established. 

These soils are suited to windbreaks and 
environmental plantings. The seasonal high water table 
provides extra moisture to the trees duríng most of the 
growing season. Planting trees in sod and otherwise 
minimizing the extent of ground preparation reduce the 
risk of soil blowing. A cover crop or a mulch of crop 
residue helps to control soil blowing before the 
windbreak is established. 

These soils generally are unsuitable for most kinds of 
building site development and sanitary facilities because 
of the wetness. 

The capability subclass is IVe; the Ipage soil is in 
Sandy range site, the Els soil in Subirrigated range site. 


Ja—James silty clay. This level, poorly drained, 
saline soil is on flood plains. It is frequently flooded. 
Areas generally are long and narrow and range from 10 
to 300 acres in size. 

Typically, the surface layer is very dark gray and dark 
gray, calcareous silty clay about 10 inches thick. It has 
spots and threads of salts. The subsoil is about 22 
inches of dark gray and gray, mottled, firm, calcareous 
silty clay and silty clay loam. It has spots and threads of 
salts. The underlying material to a depth of 60 inches is 
gray and dark gray, mottled, calcareous silty clay loam 
and silty clay. In places the surface layer is light gray silt 
loam and does not have salts. In some areas lime is 
leached to a depth of 10 inches or more. 

Included with this soil in mapping are small areas of 
Clamo soils. These soils make up less than 10 percent 
of any one mapped area. They are in positions on the 
landscape similar to those of the James soil. They do 
not have salts near the surface. 

The James soil is high in fertility and in content of 
organic matter. Available water capacity is low or 
moderate. Permeability is slow. A seasonal high water 
table is within a depth of 1 foot. Runoff is slow. The 
shrink-swell potential is high. 

Most areas support native grass and are used for 
grazing or hay. This soil is best suited to range. The 
natural plant cover is salt tolerant grasses, such as 
cordgrass, western wheatgrass, switchgrass, and 
saltgrass. Overused areas are dominated by saltgrass. 
The soil is wet for long periods. Grazing or haying when 
the soil is wet causes surface compaction and 
deterioration of the plant community. Restricted use 
during wet periods helps to keep the range in good 
condition. Many areas are potential sites for excavated 
ponds. 
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This soil is poorly suited to cultivated crops and to 
windbreaks and environmental plantings because of the 
flooding, the slow runoff, and a concentration of salts in 
the root zone. Installing surface drainage systems and 
planting salt tolerant crops help to overcome the 
adverse effects of the flooding and the salts. Salt 
tolerant grasses, such as tall wheatgrass and western 
wheatgrass, are the best species to plant оп tame 
pasture. 

Areas of this soil can provide habitat for wetland 
wildlife if they are protected from grazing. Shallow ponds 
can be constructed to provide open water areas. 

This soil is unsuitable as a site for buildings and 
sanitary facilities because of the wetness and the 
flooding. 

The capability subclass is Ми; Saline Lowland range 
site. 


La—Lamo silty clay loam. This deep, somewhat 
poorly drained, nearly level soil is on flood plains that 
generally are cut by meandering stream channels. It is 
occasionally flooded. Areas are long and narrow and 
range from 10 to several hundred acres in size. 

Typically, the surface layer is dark gray silty clay loam 
about 5 inches thick. The subsurface layer is gray, 
mottled, calcareous silty clay loam about 12 inches thick. 
The next 15 inches is gray, mottled, calcareous silty clay 
loam. The underlying material to a depth of 60 inches is 
light brownish gray, mottled, calcareous silty clay loam. 
In places a thin layer of light brownish gray silt loam is at 
the surface. 

Included with this soil in mapping are small areas of 
Clamo soils. These soils make up less than 10 percent 
of any one mapped area. They are in low lying areas. 
They contain.more clay than the Lamo soil. 

The Lamo soil is high in fertility and in content of 
organic matter. Available water capacity is high. 
Permeability is moderately slow. A seasonal high water 
table is at a depth of 2 to 3 feet. Runoff is slow. The 
shrink-swell potential is high. 

About half the areas are used for cultivated crops, and 
half are used for range. А few areas support tame 
pasture plants and hay. This soil is well suited to all of 
the crops commonly grown in the county. The main 
concerns of management are controlling the seasonal 
wetness and improving tilth. The wetness caused by the 
seasonal high water table and the flooding delays 
fieldwork in some years. Crop residue management, 
minimum tillage, and timely tillage improve tilth and 
fertility. Surface drains and underground drains can lower 
the water table in areas where outlets are available. 

This soil is well suited to range. The natural plant 
cover dominantly is big bluestem and lesser amounts of 
switchgrass, indiangrass, and cordgrass. Overused areas 
are dominated by western wheatgrass, saltgrass, and 
Kentucky bluegrass. A planned grazing system that 
includes restricted use during wet periods helps to 
prevent compaction of the soil and helps to keep the 
range in good condition. 


Soil survey 


This soil is well suited to tame pasture and hay. 
Alfalfa, Garrison creeping foxtail, and smooth 
bromegrass are suitable. The seasonal high water table 
provides additional! moisture to plants early in the 
growing season. 

If drained, this soil is well suited to windbreaks and 
environmental plantings. Trees and shrubs receive 
additional moisture from the overflow water and the 
seasonal high water table. In undrained areas the 
seasonal high water table limits the kinds of trees and 
shrubs that grow well. 

This soil generally is unsuitable as a site for buildings 
and sanitary facilities because of the flooding and the 
wetness. 

The capability subclass is Им; Subirrigated range site. 


Lb—Lute fine sandy loam. This deep, nearly level, 
somewhat poorly drained soil is in broad basins. It is 
subject to rare flooding. Areas are irregular in shape and 
range from 5 to several hundred acres in size. 

Typically, the surface layer is gray fine sandy loam 
about 2 inches thick. The subsoil is about 14 inches 
thick. The upper part is dark gray, firm, calcareous sandy 
clay loam. The lower part is grayish brown and light 
brownish gray, mottled, friable, calcareous fine sandy 
loam. The underlying material to a depth of 60 inches is 
light gray, mottled, calcareous loamy fine sand. In places 
the surface layer is more than 2 inches thick, is sandy 
clay loam, or is calcareous loamy fine sand. Some areas 
on the lower parts of the landscape are poorly drained. 

Included with this soil in mapping are small areas of 
Whitelake and Woonsocket soils. These soils make up 
less than 15 percent of any one mapped area. They are 
on the higher parts of the landscape. Their surface layer 
is thicker than that of the Lute soil. Also included are 
bare areas that are very saline. 

The Lute soil is low in fertility and moderate in content 
of organic matter. Permeability is slow in the subsoil and 
moderate or moderately rapid in the underlying material. 
Available water capacity is low to high. A seasonal high 
water table is at a depth of 1 to 5 feet in most years. 
Runoff is slow or very slow. The subsoil is mildly alkaline 
to strongly alkaline. 

Most areas support native grass. This soil is best 
suited to range. The native plant cover mainly is 
cordgrass, western wheatgrass, and saltgrass. Overused 
areas are dominated by saltgrass. A planned grazing 
system that includes restricted use during wet periods 
helps to keep the range in good condition. Many areas 
are potential sites for excavated ponds. 

This soil generally is unsuited to windbreaks and 
environmental plantings, to cultivated crops, and to tame 
pasture and hay because of the dense claypan subsoil 
and the high content of sodium salts. It is unsuitable as 
a site for buildings and sanitary facilities because of the 
wetness and the flooding. 

The capability subclass is Vis; Saline Lowland range 
site. 
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Lc—Lute fine sandy loam, ponded. This deep, 
poorly drained, nearly level soil is in broad basins and in 
depressions. It is frequently ponded for very long 
periods. Areas are irregular in shape and range from 5 to 
several hundred acres in size. 

Typically, the surface layer is gray fine sandy loam 
about 2 inches thick. The subsoil is about 17 inches 
thick. It is dark gray, firm, calcareous sandy clay loam in 
the upper part and grayish brown and light brownish 
gray, mottled, friable, calcareous sandy clay loam in the 
lower part. The underlying material to a depth of 60 
inches is light gray, mottled, calcareous loamy fine sand. 
In places the surface layer is silty clay. 

Included with this soil in mapping are slickspots or 
other bare areas that are very saline. These areas are at 
the edge of the basins and depressions. 

The Lute soil is low in fertility and moderate in content 
of organic matter. Permeability is slow in the subsoil and 
moderate and moderately rapid in the underlying 
material. Available water capacity is low to high. A 
seasonal high water table is within a depth of 3 feet. As 
much as 1 foot of water ponds on the surface during wet 
periods. 

Most areas support native vegetation of rushes, 
cattails, and other aquatic plants and are used as wildlife 
habitat. This soil 15 best suited to wetland wildlife habitat. 
The aquatic plants provide good habitat for wetland 
wildlife. Shallow excavations provide open water areas 
most of the year. The habitat should be protected from 
grazing. 

This soil is unsuited to cultivated crops and to tame 
pasture and hay, range, windbreaks and environmental 
plantings, building site development, and sanitary 
facilities because of the wetness and the ponding. 
Outlets for artificial drainage systems generally are not 
available. 

The capability subclass is УШму; no range site is 
assigned. 


LdA—Lute-Whitelake fine sandy loams, 0 to 2 
percent slopes. These deep, nearly level soils are in 
broad, low lying areas in the uplands. The somewhat 
poorly drained Lute soil is in shallow depressions, and 
the moderately well drained Whitelake soil is on slight 
rises. Areas are irregular in shape and range from 5 to 
40 acres in size. They are 40 to 60 percent Lute soil and 
20 to 40 percent Whitelake soil. The two soils occur as 
areas so intermingled or so small that mapping them 
separately is not practical. 

Typically, the Lute soil has a surface layer of gray fine 
sandy loam about 2 inches thick. The subsoil is about 14 
inches thick. It is dark gray, firm, calcareous sandy clay 
loam in the upper part and grayish brown and light 
brownish gray, mottled, friable, calcareous fine sandy 
loam in the lower part. The underlying material to a 
depth of 60 inches is light gray, mottled, calcareous 
loamy fine sand. In places the subsoil has nests and 
threads of salts. 
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Typically, the Whitelake soil has a surface layer of 
dark gray fine sandy loam about 8 inches thick. The 
subsurface layer is gray loamy fine sand about 4 inches 
thick. The subsoil is grayish brown, firm sandy clay loam 
about 15 inches thick. It has nests and threads of salts 
in the lower part. The underlying material to a depth of 
60 inches is grayish brown sandy loam. It is mottled and 
calcareous in the lower part. In places the subsoil does 
not have nests and threads of salts. 

Included with these soils in mapping are small areas of 
Blendon, Davison Variant, Doger, Elsmere, Forestburg, 
and Shue soils. These included soils make up less than 
15 percent of any one mapped area. They do not have a 
firm, sodium affected subsoil. The well drained Blendon 
and somewhat excessively drained Doger soils are on 
the highest parts of the landscape. The Davison Variant 
soils are on the slight rises between depressions. They 
contain lime in the surface layer. The Elsmere, 
Forestburg, and Shue soils are in positions on the 
landscape similar to those of the Whitelake and Lute 
soils. Also included are some bare areas that are very 
saline. 

The Lute soil is low in fertility, and the Whitelake soil is 
medium in fertility. Both soils are moderate in content of 
organic matter. Available water capacity is low to high. 
Permeability is slow in the subsoil. The Lute soil has a 
seasonal high water table at a depth of 1 to 5 feet and 
the Whitelake soil at a depth of 2 to 4 feet. Runoff is 
slow or very slow. The subsoil of both soils is mildly 
alkaline to very strongly alkaline. 

Most areas support native grass and are used for 
grazing or hay. These soils are best suited to range. The 
natural plant cover is cordgrass, western wheatgrass, 
and saltgrass on the Lute soil and bluestems and prairie 
sandreed on the Whitelake soil. Overused areas are 
dominated by prairie sandreed, western wheatgrass, and 
sideoats grama. Saltgrass increases in extent if areas of 
the Lute soil are overgrazed. Grazing when the soil is 
wet causes surface compaction and deterioration of the 
plant community. An adequate plant cover helps to 
control soil blowing when the surface is dry. A planned 
grazing system that includes restricted use during wet 
periods helps to keep the range in good condition. 

These soils generally are unsuited to cultivated crops, 
to tame pasture and hay, and to windbreaks and 
environmental plantings. Selected trees and shrubs can 
be established on the Whitelake soil, but no trees or 
shrubs grow well on the Lute soil. 

These soils are poorly suited to most kinds of building 
site development and sanitary facilities because of the 
wetness. Buildings without basements can be 
constructed on the Whitelake soil if a drainage system is 
installed around the footings. 

The Lute soil is in capability subclass Vis, Saline 
Lowland range site; the Whitelake soil is in capability 
subclass ІУе, Sandy range site. 


Оа--Огме! fine sandy loam. This deep, poorly 
drained soil is in slight depressions in the uplands. It is 
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subject to rare flooding in wet years. Areas are irregular 
in shape and range from 5 to 90 acres in size. 

Typically, the surface layer is dark gray, calcareous 
fine sandy loam about 6 inches thick. The subsurface 
layer is gray, calcareous loamy fine sand about 5 inches 
thick. The next 10 inches is gray, calcareous loamy fine 
sand. The underlying material to a depth of 60 inches is 
light gray, light brownish gray, and very dark gray, 
mottled, calcareous fine sand and loamy fine sand. in 
places it is fine sandy loam or is stratified with silt loam, 
silty clay loam, loam, or very fine sandy loam below a 
depth of 40 inches. 

Included with this soil in mapping are small areas of 
Doger, Els, Elsmere, Forestburg, Ipage, and Shue soils. 
These soils make up less than 15 percent of any one 
mapped area. They are not so poorly drained as the 
Orwet soil and are at the edge of the depressions or on 
small mounds and ridges in some of the larger 
depressions. 

The Orwet soil is low in fertility and moderately low in 
content of organic matter. Available water capacity is 
low. Permeability is rapid. A seasonal high water table is 
within a depth of 1 foot. Runoff is slow. 

Most areas are used for range or for tame pasture and 
hay. A few areas are used for cultivated crops. Some of 
the cropland is used for wildlife habitat. This soil is well 
suited to range. The natural plant cover mainly is big 
bluestem and lesser amounts of switchgrass, 
indiangrass, and cordgrass. Overused areas are 
dominated by western wheatgrass, saltgrass, and 
Kentucky bluegrass. Forage production on well managed 
range is high because of the additional moisture 
provided by the seasonal high water table. A protective 
plant cover helps to control soil blowing. Many areas are 
potential sites for excavated ponds. 

A cover of tame pasture plants or hay is effective in 
controlling soil blowing. This soil is suited to alfalfa, 
Garrison creeping foxtail, and smooth bromegrass. The 
choice of grasses is limited somewhat by the wetness 
unless an artificial drainage system is installed. The 
seasonal high water table is within the root zone early in 
the growing season. 

If drained, this soil is suited to cultivated crops. It is 
better suited to late-planted crops, such as corn and 
sorghum, than to small grain. Soil blowing is a severe 
hazard in cultivated areas. Crop residue management 
and minimum tillage conserve moisture, increase the 
content of organic matter, and help to controi soil 
blowing. Stripcropping and field windbreaks also help to 
control soil blowing. 

This soil is well suited to windbreaks and 
environmental plantings. All climatically adapted trees 
and shrubs grow well in drained areas, but only the trees 
and shrubs that can tolerate wetness grow well in 
undrained areas. Cover crops and a mulch of crop 
residue help to control soi! blowing before the windbreak 
is established. Planting trees in sod and otherwise 
minimizing the extent of ground preparation also help to 
control soil blowing. 


Soil survey 


This soil generally is unsuitable as a site for buildings 
and sanitary facilities because of the wetness. 
The capability subclass is IVw; Subirrigated range site. 


Pa—Pits, gravel. This map unit consists of open 
excavations, 5 to 30 feet deep, from which sand and 
gravel have been removed. Areas are irregular in shape 
and range from 2 to 50 acres in size. Slopes are uneven 
and broken. They range from nearly level on the pit 
bottom to almost vertical on the rims. Some of the pit 
bottoms are covered with water. 

The pit bottoms typically are sand and gravel but are 
loam or clay loam glacial till or silty glacial drift where the 
sand and gravel have been removed. Mounds of mixed 
loamy overburden are on the edges of the pits. They 
support annual weeds. The bottom and sides support 
little or no vegetation. 

Most gravel pits are used only as a source of sand 
and gravel for construction purposes. Some provide 
limited wildlife habitat. Abandoned gravel pits can be 
restored to range, tame pasture, or cropland if 
reclamation measures are applied. These measures 
include shaping the areas and using the mounds of 
overburden as topsoil dressing. Applying fertilizer as 
needed helps to establish the range or pasture. 

The capability subclass із VIIIs; no range site is 
assigned. 


Sa—Shue-Davison loamy fine sands. These deep, 
nearly level soils are on uplands. The somewhat poorly 
drained Shue soil is in swales and shallow depressions. 
It is subject to rare flooding. The moderately well drained 
Davison soil is on low ridges and mounds. Areas are 
irregular in shape and range from 10 to several hundred 
acres in size. They are 70 percent Shue soil and 
generally 20 to 30 percent Davison soil. Some of the 
long, narrow areas are less than 20 percent Davison soil. 
The two soils occur as areas so intermingled or so small 
that mapping them separately is not practical. 

Typically, the Shue soil has a surface layer of dark 
grayish brown loamy fine sand about 7 inches thick. The 
subsurface layer is dark grayish brown loamy fine sand 
about 8 inches thick. The upper part of the underlying 
material is light olive brown, mottled loamy fine sand. 
The lower part to a depth of 60 inches is light brownish 
gray and light gray, mottled, calcareous clay loam and 
loam. In places loamy fine sand or fine sand is below a 
depth of 40 inches. The surface layer has spots and 
threads of salts in some areas. 

Typically, the Davison soil has a surface layer of dark 
grayish brown loamy fine sand about 7 inches thick. The 
next 4 inches is grayish brown, calcareous loam. The 
upper part of the underlying material is light gray, 
mottled, calcareous clay loam. The lower part to a depth 
of 60 inches is gray, mottled, calcareous, stratified loam, 
silt loam, and sandy loam. In some areas the surface 
layer is sandy loam. 

Included with these soils in mapping are small areas of 
Forestburg, Orwet, and Tetonka soils. These included 
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soils make up less than 25 percent of any one mapped 
area. The Forestburg soils are on the higher parts of the 
landscape and are moderately well drained. They do not 
contain lime in the surface layer. The Orwet and Tetonka 
soils are in depressions and are poorly drained. 

The Shue and Davison soils are medium in fertility and 
moderate in content of organic matter. Available water 
capacity is moderate or high in the Shue soil and high in 
the Davison soil. Permeability is rapid in the sandy upper 
part of the Shue soil and moderately slow in the 
underlying material. It is moderate in the Davison soil. 
The Shue soil has a seasonal high water table at a 
depth of 1 to 3 feet and the Davison soil at a depth of 
1.5 to 6 feet. Runoff is slow on both soils. The shrink- 
swell potential is moderate in the underlying material. 

Most areas are used as cropland. A few areas support 
native grass and are used for grazing and hay. These 
soils are better suited to close-sown crops, such as 
small grain and alfalfa, than to row crops. Melons, 
pumpkins, and squash are grown in some areas. Soil 
blowing is the main concern of management. Conserving 
moisture and improving fertility are other concerns. The 
wetness caused by the seasonal high water table delays 
fieldwork in wet years. Stripcropping, crop residue 
management, minimum tillage, and field windbreaks help 
То control soil blowing and conserve moisture. Regular 
additions of fertilizer improve fertility. 
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A cover of tame pasture plants or hay is effective in 
controlling soil blowing. These soils are suited to alfalfa, 
Garrison creeping foxtail, and smooth bromegrass. 
Seeding cover crops or incorporating the residue of the 
previous crop into the soil helps to control soil blowing 
before the pasture is established. 


These soils are well suited to range. The natural plant 
cover mainly is bluestems, needlegrass, and lesser 
amounts of switchgrass and indiangrass. Overused areas 
are dominated by western wheatgrass, saltgrass, and 
Kentucky bluegrass. An adequate plant cover and 
ground mulch help to control soil blowing. Many areas 
are potential sites for ponds. 


These soils are well suited to windbreaks and 
environmental plantings (fig. 7). All climatically adapted 
trees and shrubs grow well. Planting trees in sod and 
otherwise minimizing the extent of ground preparation 
and planting a cover crop or mulching with crop residue 
help to control soil blowing before the windbreak is 
established. After the windbreak is established, the 
seasonal high water table provides additional moisture 
during the early part of the growing season. 


These soils are poorly suited to most kinds of building 
site development and sanitary facilities because of the 
wetness. 


Figure 7.—Field windbreaks оп Shue-Davison loamy tine sands. These windbreaks help to control soil blowing. 
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The capability subclass is ІУе; the Shue soil is п 
Subirrigated range site, the Davison soil in Limy 
Subirrigated range site. 


Sb—Shue Variant loamy fine sand. This deep, nearly 
level, poorly drained soil is in depressions and 
drainageways. It is frequently flooded. Areas are irregular 
in shape and range from 5 to 80 acres in size. 

Typically, the surface layer is dark gray, mottled loamy 
fine sand about 6 inches thick. The subsurface layer is 
dark grayish brown, mottled loamy fine sand about 6 
inches thick. The next 5 inches is grayish brown, mottled 
loamy fine sand. The upper 19 inches of the underlying 
material is light brownish gray, mottled loamy fine sand. 
The next 10 inches is a buried surface layer of dark gray, 
mottled silt loam. The lower part of the underlying 
material to a depth of 60 inches is light gray, mottled 
silty clay loam. In some places the surface layer is 
calcareous and has spots and threads of salts. In other 
places the contrasting loamy underlying material is at a 
depth of 40 to 60 inches. In some areas fine sand is at a 
depth of 60 inches or more. On the slightly higher parts 
of the landscape, the soil is somewhat poorly drained. 

Included with this soil in mapping are small areas of 
Davison and Lute soils. These soils make up less than 
10 percent of any one mapped area. The moderately 
well drained Davison soils are on low mounds. They 
contain lime in the surface layer. The somewhat poorly 
drained Lute soils are on the outer edges of the 
depressions and drainageways. Their subsoil is finer 
textured than that of the Shue Variant soil. 

The Shue Variant soil is medium in fertility and 
moderate in content of organic matter. Available water 
capacity is moderate or high. Permeability is rapid in the 
upper part of the soil and moderately slow in the 
underlying material. A seasonal high water table is within 
a depth of 4 feet. As much as 1 foot of water ponds on 
the surface during wet periods. Runoff is very slow. The 
shrink-swell potential is moderate in the underlying 
material. 

Most areas support native grass and are used for 
grazing or hay. А few areas are used for tame pasture 
and hay. This soil is best suited to range. The natural 
plant cover dominantly is cordgrass and lesser amounts 
of switchgrass, indiangrass, and big bluestem. Overused 
areas are dominated by western wheatgrass, saltgrass, 
and Kentucky bluegrass. The seasonal high water table 
provides extra moisture to plant roots during most of the 
growing season. Range in poor condition is susceptible 
to severe soil blowing. 

If this soil is used for tame pasture and hay, only water 
tolerant species, such as Garrison creeping foxtail and 
reed canarygrass, are suitable. Overuse decreases the 
extent of the protective plant cover and results in 
susceptibility to soil blowing. 

Areas of this soil can provide excellent habitat for 
wetland wildlife if they are protected from grazing. 
Shallow ponds can be constructed to provide open water 
areas for waterfowl and furbearers. 


Soil survey 


This soil generally is unsuited to cultivated crops, to 
windbreaks and environmental plantings, and to building 
site development and sanitary facilities because of the 
wetness. 

The capability subclass is Vw; Subirrigated range site. 


Ta—Tetonka loamy fine sand, overblown. This 
deep, poorly drained, nearly level soil is in depressions in 
the uplands. It is frequently flooded. Areas are circular 


'and oblong and range from 4 to 20 acres in size. 


Typically, the surface layer is grayish brown, mottled 
loamy fine sand about 10 inches thick. The subsurface 
layer is light brownish gray, mottled loam about 4 inches 
thick. The subsoil is gray, very firm silty clay about. 19 
inches thick. It is mottled in the lower part. The 
underlying material to a depth of 60 inches is light olive 
gray and light gray, mottled, calcareous clay loam. In 
places the surface layer is fine sandy loam. 

This soil is medium in fertility and moderate in content 
of organic matter. Available water capacity is high. 
Permeability is very slow. A perched water table is within 
a depth of 1 foot most of the year. As much as 1 foot of 
water ponds on the surface during wet periods. The 
shrink-swell potential is high. 

Most areas are used as cropland. A few areas support 
native grass and are used for grazing and hay. This soil 
is better suited to late-planted crops, such as corn and 
sorghum, than to early sown crops. The wetness caused 
by ponding and the seasonal high water table commonly 
delays fieldwork. During dry periods the soil is subject to 
soil blowing. Crop residue management, minimum tillage, 
and timely tillage improve tilth and help to control soil 
blowing. 

This soil is well suited to tame pasture and hay. 
Garrison creeping foxtail, reed canarygrass, and smooth 
bromegrass are suitable. A cover crop helps to control 
soil blowing before the pasture is established. 

This soil is well suited to windbreaks and 
environmental plantings. The trees and shrubs that 
require an abundant moisture supply are especially well 
suited. Planting trees and shrubs in sod and otherwise 
minimizing the extent of ground preparation help to 
control soil blowing. 

This soil is suited to range. The natural plant cover 
mainly is reedgrass, prairie cordgrass, western 
wheatgrass, and sedges. Overused areas are dominated 
by Kentucky bluegrass, western wheatgrass, and 
saltgrass. Many areas are potential sites for excavated 
ponds. 

Areas of this soil can provide habitat for wetland 
wildlife if they are protected from grazing. Shallow ponds 
can be built to provide open water areas for waterfowl 
and furbearers. 

This soil is poorly suited to building site development 
and most sanitary facilities because of the wetness and 
the flooding. 

The capability subclass is IVw; Wet Meadow range 
site. 


Sanborn County, South Dakota 


Tb—Tetonka silt loam. This deep, poorly drained, 
level soil is in depressions, wide swales, and shallow 
drainageways in the uplands. It is frequently flooded. 
Areas are circular or long and narrow. They generally are 
4 to 40 acres in size, but a few are as large as 80 acres. 

Typically, the surface layer is gray silt loam about 8 
inches thick. The subsurface layer is light gray, mottled 
silt loam about 5 inches thick. The next 3 inches is light 
gray silt loam and dark gray silty clay. The subsoil is 
about 33 inches of dark gray, gray, and light olive gray, 
very firm, calcareous silty clay. It is mottled in the lower 
part. The underlying material to a depth of 60 inches is 
light gray, mottled, calcareous clay loam. In places the 
soil has no subsurface layer. 

Included with this soil in mapping are small areas of 
Davison and Hoven soils. These soils make up less than 
10 percent of any one mapped area. The Davison soils 
are moderately well drained and occur as narrow bands 
around depressions. They contain lime in the surface 
layer. The Hoven soils are near the outer edges of 
depressions. They have a higher content of salts than 
the Tetonka soii and have a sodium affected subsoil. 
Their surface layer is less than 8 inches thick. 

The Tetonka soil is medium in fertility and moderate in 
content of organic matter. Available water capacity is 
high. Permeability is very slow. A perched water table is 
within a depth of 1 foot almost all of the year. As much 
as 1 foot of water ponds on the surface during wet 
periods. The shrink-swell potential is high. 

Most areas are used for cultivated crops. A few areas 
where surface drainage is poor are used for range or for 
tame pasture or hay. This soil is suited to corn, sorghum, 
and small grain and to grasses and legumes for hay or 
pasture. The wetness caused by flooding and by the 
seasonal high water table is the main concern of 
management. If suitable outlets are available, surface 
drains can be used to remove excess water. Measures 
that divert runoff from adjacent soils also help to control 
flooding on this soil. Timely tillage helps to prevent 
compaction and improves tilth. Returning crop residue to 
the soil also improves tilth. 

If drained, this soil is well suited to tame pasture or 
hay. Alfalfa, Garrison creeping foxtail, and smooth 
bromegrass are suitable. To prevent surface compaction, 
grazing and haying should be delayed when the soil is 
wet. Many areas are potential sites for excavated ponds. 

This soil is well suited to range. The natural plant 
cover dominantly is sedges, reedgrass, prairie cordgrass, 
and western wheatgrass. Overused areas are dominated 
by Kentucky bluegrass, western wheatgrass, and 
saltgrass. Sedges and rushes increase in extent during 
wet years. Restricted use during wet periods helps to 
prevent surface compaction and helps to keep the range 
in good condition. 

Trees and shrubs grow well on this soil if surface 
drains adequately control the wetness. The soil is well 
suited to the trees and shrubs that require an abundant 
moisture supply, such as cottonwoods and willows. 
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Undrained areas can provide habitat for wildlife if they 
are protected from grazing. Shallow ponds can be 
constructed to provide open water areas. 

This soil is poorly suited to building site development 
and to most sanitary facilities because of the flooding 
and the wetness. 

The capability subclass is Ми, undrained, and 11м, 
drained; Wet Meadow range site. 


TcA—Tetonka-Davison-Clarno complex, 0 to 2 
percent slopes. These deep, level and nearly level soils 
are on uplands. The poorly drained Tetonka soil is in 
depressions. It is frequently flooded. The moderately well 
drained Davison soil is on the rims around depressions 
and on low mounds and ridges between the 
depressions. The moderately well drained Ciarno soil is 
on the highest parts of the landscape. Areas are 
irregular in shape and range from 5 to 150 acres in size. 
They are 20 to 40 percent Tetonka soil, 20 to 30 percent 
Davison soil, and 20 to 30 percent Clarno soil. The three 
soils occur as areas so intermingled or so small that 
mapping them separately is not practical. 

Typically, the Tetonka soil has a surface layer of gray 
silt loam about 8 inches thick. The subsurface layer is 
light gray silt loam about 5 inches thick. The next 3 
inches is light gray silt loam mixed with dark gray silty 
clay. The subsoil is about 36 inches of dark gray, gray, 
and light olive gray, very firm, calcareous silty clay. It is 
mottled in the lower part. The underlying material to a 
depth of 60 inches is light gray, mottled, calcareous clay 
loam. In some places the soil has no subsurface layer. п 
other places the silty clay subsoil is within 2 inches of 
the surface. 

Typically, the Davison soil has a surface layer of dark 
gray, calcareous loam about 8 inches thick. The 
underlying material to a depth of 60 inches is pale 
yellow, mottled, calcareous loam that has nests and 
threads of gypsum crystals. In places the nests and 
threads of salts are in the surface layer. п some areas 
the soil contains more sand throughout. 

Typically, the Clarno soil has a surface layer of dark 
gray loam about 6 inches thick. The subsoil is about 25 
inches thick. It is brown, friable clay loam in the upper 
part and pale yellow, friable, calcareous loam in the 
lower part. The underlying material to a depth of 60 
inches is pale yellow, mottled, calcareous loam. It has 
nests and threads of gypsum salts in the lower part. In 
places the subsoil contains more clay. In some areas the 
underlying material is stratified with silt loam, very fine 
sandy loam, and sand. 

Included with these soils in mapping are small areas of 
Dudley, Prosper, and Woonsocket soils. These included 
soils make up less than 10 percent of any one mapped 
area. The Dudley soils are on the short side slopes 
adjacent to depressions. They have a claypan subsoil. 
The Woonsocket soils are adjacent to sandy soils and 
contain more sand than the Tetonka, Davison, or Clarno 
soils. The moderately well drained Prosper soils are in 


52 


swales. They have dark colors to а greater depth than 
the Clarno and Davison soils. 

The Tetonka, Davison, and Clarno soils are medium in 
fertility and moderate in content of organic matter. 
Available water capacity is high. Permeability is very slow 
in the Tetonka soil and moderate in the Davison soil. It is 
moderate in the subsoil of the Сіагпо soil and 
moderately slow in the underlying material. Runoff is 
slow on all three soils. The Tetonka soil has a perched 
water table within a depth of 1 foot almost all of the 
year. As much as 1 foot of water ponds on the surface 
during some wet periods. The seasonal high water table 
is perched at a depth of 1.5. to 6 feet in the Davison soil 
and at a depth of 3.5 to 6 feet in the Clarno soil. The 
shrink-swell potential is high in the Tetonka soil and 
moderate in the Clarno and Davison soils. 

Most areas are used as cropland. These soils are well 
suited to corn, sorghum, and small grain and to tame 
grasses and legumes for pasture and hay. Wetness is 
the main concern in managing the Tetonka soil. Planting, 
harvesting, and tilling are often delayed during wet 
periods. Soil blowing is the main concern in managing 
the Davison soil. Improving tilth and fertility are other 
concerns. If suitable outlets are available, surface drains 
can be used to remove excess water on the Tetonka 
soil. Returning crop residue to the soil or regularly adding 
other organic material improves fertility, increases the 
content of organic matter, and helps to control soil 
blowing. 

These soils are well suited to range. The natural plant 
cover on the Tetonka soil dominantly is sedges, prairie 
cordgrass, reedgrass, and western wheatgrass. That on 
the Davison and Сато soils dominantly is needlegrass, 
bluestems, and western wheatgrass. Overused areas are 
dominated by western wheatgrass and blue grama. Many 
areas of the Tetonka soil are potential sites for 
excavated ponds. 

These soils are well suited to tame pasture and hay. 
The Clarno and Davison soils are suited to alfalfa, 
intermediate wheatgrass, and smooth bromegrass, and 
the Tetonka soil is suited to Garrison creeping foxtail and 
reed canarygrass. To prevent surface compaction, 
grazing and haying should be delayed when the soils are 
wet. A good plant cover and ground mutch help to 
control soil blowing on the Davison soil. 

These soils are suited to windbreaks and 
environmental plantings. Surface drainage is needed, 
however, on the Tetonka soil. The trees and shrubs that 
require an abundant moisture supply grow well on all of 
the soils because of the seasonal high water table. 

Because of the wetness, the Tetonka and Davison 
soils generally are unsuitable as sites for buildings. The 
Clarno soil is a better site, but the shrink-swell potential 
is a limitation. Backfilling with sandy material, providing 
foundation drains, and diverting runoff from the buildings 
help to prevent the structural damage caused by the 
shrinking and swelling of the Clarno soil. Reinforcing 
foundations and footings also helps to prevent this 
damage. 
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The Clarno and Davison soils are poorly suited to 
septic tank absorption fields because of the restricted 
permeability and the wetness. Enlarging the absorption 
area in these fields helps to overcome the slow 
absorption of liquid waste. Installing a drainage system 
that lowers the water table helps to overcome the 
wetness. The Tetonka soil is unsuitable as a septic tank 
absorption field because of the wetness, the flooding, 
and the restricted permeability. 

The Tetonka soil is in capability subclass IVw, 
undrained, and И, drained, and in Wet Meadow range 
Site; the Davison soil is in capability subclass lle, Limy 
Subirrigated range site; the Clarno soil is in capability 
subclass llc, Silty range site. 


Td—Tetonka Varlant fine sandy loam. This deep, 
nearly level, poorly drained soil is in depressions in the 
uplands. It is frequently flooded for very long periods. 
Areas are irregular in shape and range from about 4 to 
30 acres in size. 

Typically, the surface layer is dark gray fine sandy 
loam about 9 inches thick. The subsurface layer is about 
10 inches of gray fine sandy loam and loamy fine sand. 
It is mottled in the lower part. The subsoil is gray and. 
grayish brown, mottled, firm sandy clay loam about 15 
inches thick. The upper part of the underlying material is 
grayish brown, mottled fine sandy loam. The lower part 
to a depth of 60 inches is light gray fine sand. In places 
the surface layer is calcareous fine sand or loamy fine 
sand. In some areas the subsoil is clay loam or silty clay. 

Included with this soil in mapping are small areas of 
Carthage, Davison Variant, and Woonsocket soils. These 
soils make up less than 10 percent of any one mapped 
area. They are on the slightly higher parts of the 
landscape and are moderately well drained. 

The Tetonka Variant soil is high in content of organic 
matter and in fertility. Available water capacity is 
moderate. Permeability is slow in the subsoil and rapid in 
the underlying material. A seasonal high water table is 
within a depth of 2 feet. As much as 1 foot of water 
ponds on the surface during some wet periods. Runoff is 
very slow. 

About half of the areas are used for range, and half 
are used for cultivated crops. If drained, this soil is suited 
to corn, small grain, and sorghum. Melons, squash, and 
pumpkins are grown in some areas. Wetness is the main 
concern of management. Installing surface and 
underground drains can reduce the wetness if outlets are 
available. Late-planted crops, such as corn and 
sorghum, can be grown if planting is delayed by the 
wetness. Soil blowing is a minor hazard when the 
surface is dry. Crop residue management, minimum 
tillage, and applications of fertilizer improve tilth and 
fertility and help to control soil blowing. 

If drained, this soil is well suited to alfalfa, Garrison 
creeping foxtail, and smooth bromegrass for tame 
pasture and hay. Undrained areas are suited to Garrison 
creeping foxtail, reed canarygrass, and western 
wheatgrass. 
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This soil is well suited to range. The natural plant 
cover dominantly is sedges, prairie cordgrass, reedgrass, 
and western wheatgrass. Overused areas are dominated 
by Kentucky bluegrass, western wheatgrass, and 
saltgrass. Sedges and rushes increase in extent during 
wet years. Many areas are potential sites for excavated 
ponds. 

If drained, this soil is well suited to windbreaks and 
environmental plantings. In most areas the extra 
moisture provided by the seasonal high water table is 
beneficial. Unless drained, however, some areas are 
excessively wet or ponded during the spring. A mulch of 
crop residue helps to control soil blowing before the 
windbreak is established. 

This soil generally is unsuitable as a site for buildings 
and sanitary facilities because of the wetness and the 
flooding. 

The capability subclass is Ми, undrained, and му, 
drained; Wet Meadow range site. 


VaC—Valentine fine sand, 3 to 15 percent slopes. 
This deep, undulating to rolling, excessively drained soil 
is on rounded ridges and knolls in the uplands. Areas are 
irregular in shape and range from 5 to 80 acres in size. 
Slopes are short and convex. 

Typically, the surface layer is grayish brown fine sand 
about 5 inches thick. The next 8 inches is pale brown 
fine sand. The underlying material to a depth of 60 
inches also is pale brown fine sand. In places the 
surface layer is dark gray loamy fine sand. In some 
areas loam or clay loam glacial drift is at a depth of 40 
to 60 inches. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Els and Elsmere and 
moderately well drained Граде soils. These soils make up 
less than 15 percent of any one mapped area. They are 
on the lower parts of the landscape. 

The Valentine soil is low in fertility and in content of 
organic matter. Available water capacity is low. 
Permeability is rapid. Runoff is slow. 

Most areas support native grass and are used for 
grazing. This soil is best suited to range. Controlling soil 
blowing is the main concern of management. The natural 
plant cover mainly is bluestems and prairie sandreed. 
Overused areas are dominated by prairie sandreed, blue 
grama, and sedges. 

Windbreaks and environmental plantings can be 
established on this soil, but only evergreens are suitable. 
Planting trees in sod and otherwise minimizing the extent 
of ground preparation reduce the risk of soil blowing. 

This soil is well suited to building site development, but 
the sides of shallow excavations can cave in unless they 
are shored. Land leveling is needed in some of the more 
sloping areas. The soil is suitable as a septic tank 
absorption field, but the effluent from all sanitary facilities 
can pollute shallow ground water. 

The capability subclass is Ме; Sands range site. 
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Wa—Wann fine sandy loam. This deep, somewhat 
poorly drained, nearly level soil is on flood plains. It is 
occasionally flooded. Areas are long and narrow and 
range from 10 to several hundred acres in size. А 
meandering stream channel dissects most areas into 
small tracts. 

Typically, the surface layer is dark gray fine sandy 
loam about 8 inches thick. The subsurface layer is dark 
gray, calcareous sandy loam about 7 inches thick. The 
upper part of the underlying material, to a depth of about 
43 inches, is dark gray and dark grayish brown, mottled, 
calcareous fine sandy loam. The lower part to a depth of 
60 inches is grayish brown and light brownish gray, 
mottled, calcareous loamy fine sand. In some places 
lime is leached to a depth of more than 20 inches. In 
other places the surface layer has spots and threads of 
lime and salts. In some areas overwash of silty clay is on 
the surface. In the low lying areas adjacent to the stream 
channel, the surface layer is stratified with gravelly sand | 
to clay loam. Gravelly sand is at a depth of 40 to 60 
inches in some areas. Fine sand is below a depth of 20 
inches in other areas. 

Included with this soil in mapping are small areas of 
Blendon, Clamo, and Doger soils. These soils make up 
less than 15 percent of any one mapped area. The well 
drained Blendon and somewhat excessively drained 
Doger soils are on the higher parts of the landscape. 
The Clamo soils are on the lower parts of the landscape 
and are poorly drained. 

The Wann soil is medium in fertility and moderate in 
content of organic matter. Available water capacity is 
moderate or high. Permeability is moderately rapid. A 
seasonal high water table is at a depth of 1.5 to 3.5 feet. 

Most areas support native grass and are used for 
grazing. This soil is best suited to range. The natural 
plant cover dominantly is big bluestem and lesser 
amounts of switchgrass, indiangrass, and sedges. 
Overused areas are dominated by western wheatgrass, 
saltgrass, and Kentucky bluegrass. The major concern of 
management is the wetness in the spring. Restricted use 
during wet periods helps to prevent compaction. 
Measures that control brush are needed in some areas. 
Examples are spraying with herbicides and mowing. 

This soil is well suited to tame pasture and hay. 
Alfalfa, Garrison creeping foxtail, and smooth 
bromegrass are suitable. Seedbed preparation and 
planting are delayed by spring flooding in some years. 

И this soil is used for cultivated crops, the wetness 
caused by the flooding and the seasonal water table is 
the main concern of management. Soil blowing and poor 
accessibility are other concerns. In years when flooding 
occurs late in the spring, late-planted crops, such as 
corn and sorghum, should be grown instead of small 
grain. Stubble mulching, crop residue management, and 
minimum tillage conserve moisture, help to control soil 
blowing, and improve fertility. Most of the areas that are 
dissected into small tracts by a meandering stream 
channel are part of adjacent larger fields. The less 
accessible areas can be used as range. 
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This soil is suited to windbreaks and environmental 
plantings, but trees and shrubs can be damaged by 
floodwater. A mulch of crop residue helps to control soil 
blowing before the windbreak is established. 

Areas of this soil that are protected from grazing 
provide excellent habitat for wildlife. The intermittent 
streams provide water for many species of wildlife. 

This soil generally is unsuitable as a site for buildings 
and sanitary facilities because of the wetness and the 
flooding. 

The capability subclass is И; Subirrigated range site. 


Wb—Wann-Lamo complex. These deep, somewhat 
poorly drained, nearly level soils are on flood plains. 
They are occasionally flooded by stream overflow. The 
Wann soil is on slight rises, and the Lamo soil is in the 
slightly lower areas. Areas are long and narrow and 
range from 10 to 200 acres in size. They are 40 to 50 
percent Wann soil and 30 to 40 percent Lamo soil. The 
two soils occur as areas so intermingled ог so small that 
mapping them separately is not practical. 

Typically, the Wann soil has a surface layer of dark 
gray, calcareous loam about 13 inches thick. The next 4 
inches is grayish brown, calcareous loam. The underlying 
material to a depth of about 60 inches is grayish brown, 
mottled fine sandy loam and loamy fine sand. It is 
calcareous in the upper part. In places the soil is loam 
throughout. In some areas a thin layer of silty clay loam 
or silty clay overwash is on the surface. On some of the 
higher parts of the landscape, a seasonal high water 
table is below a depth of 3.5 feet. 

Typically, the Lamo soil has a surface layer of dark 
gray silty clay loam about 5 inches thick. The subsurface 
layer is gray, mottled, calcareous silty clay loam about 12 
inches thick. The next 15 inches is gray, mottled, 
calcareous silty clay loam. The underlying material to a 
depth of 60 inches is light brownish gray, mottled, 
calcareous silty clay loam. In places both the surface 
layer and the subsurface layer are silty clay, loam, or fine 
sandy loam. 

Included with these soils in mapping are small areas of 
Clamo soils. These included soils make up less than 10 
percent of any one mapped area. They are in the lower 
lying concave areas. They contain more clay than the 
Wann and Lamo soils. 

The Wann soil is medium in fertility and moderate in 
content of organic matter. The Lamo soil is high in 
fertility and in content of organic matter. Available water 
capacity is moderate or high in the Wann soil and high in 
the Lamo soil. Permeability is moderately rapid in the 
Wann soil and moderately slow in the Гато soil. A 
seasonal high water table is at a depth of 1.5 to 3.5 feet 
in the Wann soil and at a depth of 2 to 3 feet in the 
Lamo soil. Runoff is slow on both soils. The shrink-swell 
potential is high in the Lamo soil. 

About half of the areas are used for cultivated crops, 
and half are used for grazing. A few areas are wooded. 
The wooded areas provide excellent habitat for wildlife if 
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they are protected from grazing. These soils are well 
suited to range. The natural plant cover dominantly is big 
bluestem and lesser amounts of switchgrass, 
indiangrass, and cordgrass. Overused areas are 
dominated by Kentucky bluegrass, western wheatgrass, 
and saltgrass. A planned grazing system that includes 
restricted use during wet periods helps to prevent 
surface compaction. Mowing and applying herbicides 
help to control brush. 

These soils are well suited to tame pasture and hay. 
Alfalfa, Garrison creeping foxtail, and smooth 
bromegrass are suitable. The seasonal high water table 
provides additional moisture to the tame pasture plants 
and hay. 

These soils are suited to all of the crops commonly 
grown in the county. The wetness caused by flooding 
and by the seasonal high water table delays fieldwork in 
some years, but in most areas drainage is adequate for 
intensive cropping. If outlets are available, surface and 
underground drains can lower the seasonal high water 
table. In wet years late-planted crops, such as corn and 
sorghum, can be planted instead of small grain. The 
Wann soil is subject to soil blowing, and the Lamo soil 
compacts easily and loses tilth if cultivated when wet. 
Crop residue management, minimum tillage, and timely 
tillage improve tilth, help to control soil blowing, and 
keep the soils productive. 

These soils are well suited to windbreaks and 
environmental plantings, but trees and shrubs can be 
damaged by floodwater. The trees that require an 
abundant moisture supply are especially well suited. A 
mulch of crop residue helps to control soil blowing on 
the Wann soil. 

Because of the wetness caused by the flooding and 
the seasonal high water table, these soils are poorly 
suited to building site development and sanitary facilities. 

The Wann soil is in capability subclass 11м, the Гато 
soil in capability subclass Ilw; both soils are in 
Subirrigated range site. 


WcB—Whitelake-Woonsocket fine sandy loams, 2 
to 6 percent slopes. These deep, undulating, 
moderately well drained soils are in areas on uplands 
where slopes generally are smooth and slightly concave. 
The Whitelake soil is in shallow depressions and in 
swales. The Woonsocket soil is on smooth side slopes 
and in swales. Areas range from 4 to 30 acres in size. 
They are 40 to 50 percent Whitelake soil and 30 to 40 
percent Woonsocket soil. The two soils occur as areas 
so intermingled or so small that mapping them 
separately is not practical. 

Typically, the Whitelake soil has a surface layer of 
dark gray fine sandy loam about 8 inches thick. The 
subsurface layer is gray loamy fine sand about 4 inches 
thick. The subsoil is grayish brown, firm and friable sandy 
clay loam about 15 inches thick. It has nests and threads 
of salts in the lower part. The underlying material to a 
depth of 60 inches is grayish brown sandy loam. In some 
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places the surface layer is less than 8 inches thick or 
does not occur. In other places, the subsoil is sandy clay 
and the underlying material has layers of loam or very 
fine sandy loam. 

Typically, the Woonsocket soil has a surface layer of 
dark grayish brown fine sandy loam about 8 inches thick. 
The subsoil is about 20 inches of dark gray, dark grayish 
brown, and grayish brown, friable fine sandy loam and 
firm sandy clay loam. It is mottled in the lower part. The 
underlying material to a depth of 60 inches is light 
brownish gray and brown, mottled, calcareous loamy fine 
sand and fine sand. On some of the higher parts of the 
landscape, the soil does not have a seasonal high water 
table. 

Included with these soils in mapping are small areas of 
Doger and Durrstein soils. These included soils make up 
less than 20 percent of any one mapped area. The 
Doger soils are on the highest parts of the landscape. 
They do not have a seasonal high water table. The 
Durrstein soils are in deep swales and depressions and 
are poorly drained. 

Fertility is medium in the Whitelake soil and high in the 
Woonsocket soil. The content of organic matter is 
moderate in the Whitelake soil and high in the 
Woonsocket soil. Available water capacity is low to high 
in both soils. Permeability is slow in the subsoil of the 
Whitelake soil and moderate or moderately rapid in the 
underlying material. It is moderate in the subsoil of the 
Woonsocket soil and moderately rapid or rapid in the 
underlying material. A seasonal high water table is at a 
depth of 2 to 4 feet in the Whitelake soil and at a depth 
of 3 to 6 feet in the Woonsocket soil. Runoff is slow on 
both soils. 

Most areas are used as cropland. These soils are 
suited to corn, sorghum, and small grain and to grasses 
and legumes for hay and pasture. Crop growth is 
restricted on the Whitelake soil because of the claypan 
subsoil. Controlling 501 blowing, improving tilth and 
fertility, and conserving moisture are the main concerns 
in managing cultivated areas. Crop residue management, 
minimum tillage, and stripcropping the larger areas help 
to control soil blowing, conserve moisture, increase the 
rate of water intake, improve fertility, and increase the 
content of organic matter. 

A cover of tame pasture plants or hay is effective in 
controlling soil blowing. Alfalfa, intermediate wheatgrass, 
and smooth bromegrass are suitable. 

These soils are ме! suited to windbreaks and 
environmental plantings. A mulch of crop residue helps 
to control soil blowing and conserves moisture before 
the windbreak is established. 

These soils are well suited to range. The natural 
vegetation dominantly is bluestems, needlegrasses, and 
sideoats grama. Overused areas are dominated by 
western wheatgrass, blue grama, and Kentucky 
bluegrass. 

Wetness is a limitation if these soils are used as sites 
for buildings. The higher lying areas of the Woonsocket 
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soil are the better building sites. Installing a drainage 
system around foundations and footings helps to prevent 
seepage into basements. Septic tank absorption fields 
do not function well because of the wetness caused by 
the seasonal high water table. The effluent from all 
sanitary facilities can pollute shallow ground water. 

The Whitelake soil is in capability subclass Ме, the 
Woonsocket soil in capability subclass Ше; both soils are 
in Sandy range site. 


Wd—Woonsocket fine sandy loam. This deep, 
nearly level, moderately well drained soil is on uplands. 
Slopes are smooth and slightly concave. Areas are 
irregular in shape and range from 3 to 70 acres in size. 

Typically, the surface layer is dark grayish brown fine 
sandy loam about 8 inches thick. The subsoil is about 20 
inches of dark gray, dark grayish brown, and grayish 
brown, friable fine sandy loam and firm sandy clay loam. 
It is mottled in the lower part. The underlying material to 
a depth of 60 inches is light brownish gray and brown, 
calcareous loamy fine sand and fine sand. It is mottled in 
the upper part. 

Included with this soil in mapping are small areas of 
Artesian, Blendon, Fedora, and Whitelake soils. These 
soils make up less than 15 percent of any one mapped 
area. The Artesian and Whitelake soils are in shallow 
depressions and swales. The subsoil of Artesian soils 
contains more clay than that of the Woonsocket soil. 
The Whitelake soils have a dense, compact subsoil. The 
Blendon soils are on the higher parts of the landscape 
and are well drained. The Fedora soils are on the lower 
parts of the landscape. They contain lime in the surface 
layer. 

The Woonsocket soil is high in fertility and in content 
of organic matter. Available water capacity is moderate. 
Permeability is moderate in the subsoil and moderately 
rapid or rapid in the underlying material. A seasonal high 
water table is at a depth of 3 to 6 feet. Runoff is slow. 
The shrink-swell potential is low. 

Most areas are used as cropland. This soil is suited to 
all of the crops commonly grown in the county. Corn, 
small grain, sorghum, and alfalfa are the main crops. 
Melons, squash, and pumpkins are grown in some areas. 
Controlling soil blowing and conserving moisture are the 
main concerns in managing cultivated areas. 
Stripcropping, field windbreaks, crop residue 
management, winter cover crops, and minimum tillage 
help to control soil blowing and conserve moisture. 
Plowing in the spring instead of the fall also helps to 
control soil blowing. Regular additions of fertilizer 
improve fertility. 

A cover of tame pasture plants or hay is effective in 
controlling soil blowing. Alfalfa, intermediate wheatgrass, 
and smooth bromegrass are suitable. A seasonal high 
water table provides extra moisture to plants in the early 
part of the growing season. 

This soil is well suited to range. The natural plant 
cover dominantly is big bluestem and lesser amounts of 
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western wheatgrass and green needlegrass. Overused 
areas are dominated by western wheatgrass, saltgrass, 
and Kentucky bluegrass. The seasonal high water table 
provides additional moisture to range plants. 

This soil is well suited to windbreaks and 
environmental plantings. All climatically adapted trees 
and shrubs grow well. The seasonal high water table is 
within the root zone in the early part of the growing 
season. A mulch of crop residue helps to control soil 
blowing before the windbreak is established. 

Wetness is a limitation if this soil is used as a site for 
buildings. A drainage system around the footings and 
foundations helps to keep ground water from seeping 
into basements. The soil is poorly suited to sanitary 
facilities because of the wetness caused by the seasonal 
high water table. 

The capability subclass is Ше; Overflow range site. 


We—Worthing silt loam. This deep, poorly drained, 
level soil is in depressions in the uplands. It is frequently 
flooded for very long periods. Areas are circular and 
oblong and range from 5 to 60 acres in size. 

Typically, the surface layer is dark gray, mottled silt 
loam about 10 inches thick. The subsoil is about 30 
inches of dark gray and gray, mottled, very firm silty clay. 
The underlying material to a depth of 60 inches is gray, 
mottled, calcareous clay loam. In some places the 
surface layer is fine sandy loam or loam. In other places 
it is calcareous and has spots and threads of salts. In 
some areas sand or fine sand is at a depth of 40 to 60 
inches. In other areas the subsurface layer is gray or 
light gray silt loam about 4 to 10 inches thick. 

Included with this soil in mapping are small areas of 
Davison and Fedora soils. These soils make up less than 
5 percent of any one mapped area. They are in the 
slightly higher areas on the outer edges of the 
depressions. They contain less clay than the Worthing 
soil. 

The Worthing soil is high in fertility and in content of 
organic matter. Available water capacity is moderate or 
high. Permeability is slow. A seasonal high water table is 
within a depth of 1 foot most of the year. As much as 1 
foot of water ponds on the surface during some wet 
periods. Runoff is slow or ponded. The shrink-swell 
potential is high. 

Most areas support native grass and are used for 
grazing and hay. A few areas that are adequately 
drained are used as cropland. This soil is suited to 
range. The natural plant cover dominantly is rivergrass, 
slough sedge, reedgrass, and prairie cordgrass. 
Overused areas are dominated by spike sedge and other 
less palatable plants. A planned grazing system that 
includes restricted use during wet periods helps to keep 
the range in good condition. 

If drained, this soil is suited to all of the crops 
commonly grown in the county. Corn, small grain, 
sorghum, and alfalfa are the main crops. Undrained 
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areas generally are too wet for cultivation. The wetness 
caused by ponding and the seasonal high water table is 
the main limitation. If outlets are available, surface drains 
can be used to remove excess water. Measures that 
divert runoff from adjacent soils also reduce the 
wetness. Timely tillage helps to prevent compaction and 
improves tilth. Returning crop residue to the soil also 
improves tilth. 

If drained, this soil is suited to tame pasture and hay. 
Alfalfa, Garrison creeping foxtail, and smooth 
bromegrass are suitable. To prevent surface compaction, 
grazing and haying should be delayed when the soil is 
wet. Many areas are potential sites for excavated ponds. 

Trees and shrubs cannot grow well on this soil 
because the flooding is a severe hazard and the 
wetness is a severe limitation. Undrained areas can 
provide habitat for wildlife if they are protected from 
grazing. Shallow ponds provide open water areas for 
waterfowl and furbearers. 

This soil generally is unsuitable as a site for buildings 
and sanitary facilities because of the flooding and the 
wetness. 

The capability subclass is Vw, undrained, and И, 
drained; Shallow Marsh range site. 


Wk—Worthing silt loam, ponded. This deep, very 
poorly drained, level soil is in depressions in the uplands. 
It receives runoff from higher lying soils and is ponded 
most of the year. Areas generally are circular and oblong 
and range from 5 to 100 acres in size. 

Typically, the surface layer is dark gray, mottled silt 
loam about 10 inches thick. The subsoil is about 30 
inches of dark gray and gray, mottled, very firm silty clay. 
The underlying material to a depth of 60 inches is gray, 
mottled, calcareous clay loam. In some areas about 5 
inches of partly decayed organic matter is at the surface. 
In other areas the surface layer is sandy loam or loam. 
The subsoil is sandy clay loam in some places. п other 
places it has spots and threads of salts. In some areas 
loamy sand or gravelly sand is at a depth of 40 to 60 
inches. 

Included with this soil in mapping are small areas of 
Davison soils. These soils make up less than 5 percent 
of any one mapped area. They occur as narrow bands 
around the depressions. 

The Worthing soil is high in fertility and in content of 
organic matter. Available water capacity is moderate or 
high. Permeability is slow. A perched water table is within 
a depth of 0.5 foot most of the year. As much as 3 feet 
of water ponds on the surface during wet periods. 

Most areas support native vegetation of rushes, 
cattails, and other aquatic plants and are used as wildlife 
habitat. This soil is best suited to wetland wildlife habitat. 
The aquatic plants provide good habitat for wetland 
wildlife. Shallow excavations provide open water areas 
most of the year. The habitat should be protected from 
grazing. 


Sanborn County, South Dakota 


This soil is unsuited to cultivated crops and to tame 
pasture and hay, range, windbreaks and environmental 
plantings, building site development, and sanitary 
facilities because of the wetness and the ponding. 


Outlets for artificial drainage systems generally are not 
available. 

The capability subclass is МИ; no range site is 
assigned. 
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use and management of the soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect extensive 
field data about the nature and behavior characteristics 
of the soils. They collect data on erosion, droughtiness, 
flooding, and other factors that affect various soil uses 
and management. Field experience and collected data 
on soil properties and performance are used as a basis 
in predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as 
rangeland and woodland; as sites for buildings, sanitary 
facilities, highways and other transportation systems, and 
parks and other recreation facilities; and for wildlife 
habitat. It can be used to identify the potentials and 
limitations of each soil for specific land uses and to help 
prevent construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 


crops and pasture 


Ralph Stensland, conservation agronomist, Soil Conservation 
Service, helped prepare this section. 


General management needed for crops and pasture is 
suggested in this section. The crops or pasture plants 
best suited to the soils, including some not commonly 
grown in the survey area, are identified; the system of 
land capability classification used by the Soil 
Conservation Service is explained; and the estimated 


yields of the main crops and hay and pasture plants are 
listed for each soil. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under "Detailed soil map 
units." Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

About 72 percent of the acreage in Sanborn County is 
used for cultivated crops, tame hay, and tame pasture 
(3). The major crops are corn, oats, grain sorghum, 
spring wheat, barley, and alfalfa. Alfalfa is harvested 
mainly for hay; corn is harvested for both silage and 
grain; and oats is grown as a cash crop and as livestock 
feed. 

The potential of the soils in Sanborn County for 
increased crop production is good. About 65,000 acres 
of potentially good cropland is currently used as 
rangeland, 30,000 as pasture, and 40,000 acres as tame 
hayland. In addition to this reserve productive capacity, 
food production also could be increased considerably by 
extending the latest crop production technology to all of 
the cropland in the county. This soil survey can greatly 
facilitate the application of such technology. 

Soil erosion and soil blowing are the major problems 
on almost 47 percent of the cropland in Sanborn County. 
If the slope is more than 2 percent, erosion is a hazard 
on the Clarno, Davis, Delmont, Ethan, Hand, Houdek, 
and other soils. 

Erosion reduces productivity and results in 
Sedimentation in streams and lakes. Productivity is 
reduced when the surface layer is lost and part of the 
subsoil is incorporated into a plow layer. Loss of the 
surface layer is especially damaging on soils that have a 
thin surface layer, such as the Betts, Ethan, and 
Valentine soils. Erosion also reduces productivity on soils 
that tend to be droughty, such as the Alwilda, Delmont, 
and Enet soils. Measures that contro! erosion minimize 
the pollution of streams and lakes by sediment and 
improve water quality for fish and wildlife, recreation, and 
municipal use. 

A cropping system that keeps a plant cover on the 
surface for extended periods holds soil losses to an 
amount that does not reduce the productive capacity of 
the soils. In areas where the plant cover does not 
protect the soil, careful management of crop residue is 
essential. In the more sloping areas on livestock farms, 
including legumes and forage crops in the cropping 
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system helps to contro! erosion and provides nitrogen 
and improves the tilth for the next crop. 

Slopes are so short and irregular that contour farming 
or terracing generally is not practical in the more sloping 
areas of the Clarno and Ethan soils. On these soils a 
cropping system that provides a good plant cover is 
needed to help control erosion. 

Minimizing tillage and leaving crop residue on the 
surface increase the infiltration rate, reduce the runoff 
rate, and help to contro! erosion. Together with grassed 
waterways, these practices are suitable on most of the 
soils in the survey area. 

Terraces and diversions reduce the length of slopes 
and the runoff rate and help to control erosion. They are 
most practical on deep, well drained soils that have long, 
smooth slopes, such as the Davis soils. These soils are 
well suited to contour farming and contour stripcropping. 
Many of the other soils in the survey area are less 
suitable for terraces and diversions because of short, 
irregular slopes or an unfavorable subsoil, which would 
be exposed in terrace channels. 

Soil blowing is a slight to severe hazard on many of 
the soils in the county. The hazard is especially severe 
on the Alwilda, Carthage, Doger, Elsmere, Forestburg, 
and Valentine soils. The clayey Artesian soils and the 
soils that have a high content of lime in the surface 
layer, such as the Davison and Orwet soils, also are 
highly susceptible. Soil blowing can damage these soils 
in a few hours if winds are strong and the soils are dry 
and are not protected by a plant cover or surface mulch. 
An adequate plant cover, a cover of crop residue, and a 
rough surface help to control soil blowing. Windbreaks of 
suitable trees and shrubs also are effective in controlling 
soil blowing. 

Information about the design of erosion control 
practices for each kind of soil is contained in the 
Technical Guide, available in local offices of the Soil 
Conservation Service. 

Soil drainage is the major management need on the 
poorly drained Clamo, Orwet, Fedora, James, and 
Tetonka soils. Unless artifically drained, these soils are 
зо wet that crops are frequently damaged. Open ditches 
help to remove excess water if drainage outlets are 
available. Controlling runoff on adjacent slopes also 
reduces the wetness. 

Artificial drainage is rarely needed on the moderately 
well drained Bonilla and Prosper soils in upland swales. 
These soils receive additional moisture when water runs 
off higher lying adjacent soils. During wet years tilling 
and planting are delayed in the spring, but in most years 
drainage is adequate and the additional moisture is 
beneficial for most crops. 

Soil fertility helps to determine the yields that can be 
obtained. It can be improved by applying fertilizer and by 
including grasses and legumes in the cropping system. 
The amounts and kinds of fertilizer needed on soils that 
have a high content of lime in the surface layer, such as 
the Davison, Fedora, and Orwet soils, generally differ 
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from the amounts and kinds needed on soils that do not 
have lime in the surface layer. On all soils additions of 
fertilizer should be based on the results of soil tests, on 
the need of the crop, and on the expected level of 
yields. The Cooperative Extension Service can help in 
determining the kinds and amounts of fertilizer needed. 

Soil lilth is an important factor in the germination of 
seeds and in the infiltration of water into the soil. Soils 
with good tilth are granular and porous. Tilth is poor in 
clayey soils, such as the Artesian and Clamo soils. 
These soils dry slowly in the spring and are difficult to till 
when dry. If worked when wet, they tend to become very 
cloddy when dry. As a result of the cloddiness, preparing 
а good seedbed is difficult. Timely tillage, grasses and 
legumes in the cropping system, and crop residue 
management improve tilth and increase the rate of water 
intake. 

Field crops suited to the soils and climate of the 
survey area are close-grown crops and row crops. Spring 
wheat and oats are the main close-grown crops. Barley 
and rye also are suited but are grown on a lesser 
acreage. Corn is the main row crop, and sorghum is 
grown on a considerable acreage. These row crops are 
harvested for silage and grain. 

Vegetable crops, such as muskmelon, pumpkin, 
squash, and watermelon, are grown on soils having a 
fine sandy loam or loamy fine sand surface layer. The 
Blendon, Carthage, Doger, Elsmere, Forestburg, and 
Woonsocket soils are well suited to these crops. Field 
windbreaks, stripcropping, and rows of corn alternated 
with the vegetable crops help to control soil blowing. 
Some of these crops are irrigated. 

The deep, well drained and moderately well drained 
Bonilla, Clarno, Davis, Hand, Houdek, and Prosper soils 
are suited to all of the crops commonly grown in the 
county. The Alwilda and Enet soils are better suited to 
early maturing small grain than to the deeper rooted 
crops, such as corn and alfalfa, because the porous 
underlying material restricts the depth to which roots can 
penetrate and limits the available water capacity. The 
Blendon, Carthage, Doger, Elsmere, Forestburg, and 
Woonsocket soils are better suited to close-grown crops 
than to row crops because soil blowing is a hazard if 
these soils are row cropped. Clayey soils, such as 
Artesian, are better suited to spring wheat and other 
small grains and alfalfa than to row crops. 

Pasture plants best suited to the climate and to most 
of the soils in the survey area are alfalfa, intermediate 
wheatgrass, and smooth bromegrass. Crested 
wheatgrass is well suited to soils that tend to be 
droughty, such as the Alwilda, Delmont, and Enet soils, 
and to soils that are high in content of lime, such as the 
Ethan soils. Bunch-type grasses, such as crested 
wheatgrass and Russian wildrye, should not be planted 
alone in areas where the slope is more than 6 percent 
because erosion is a hazard in these areas. 

If the poorly drained and somewhat poorly drained 
Clamo, Fedora, Hoven, Orwet, Shue, Tetonka, Wann, 
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and Worthing soils are pastured, the choice of pasture 
plants is limited to water tolerant species, such as 
Garrison creeping foxtail and reed canarygrass. 

Proper stocking rates, timely deferment of grazing, and 
applications of fertilizer help to keep the pasture in good 
condition. If the pasture is overgrazed, the more 
desirable grasses lose vigor and die and are usually 
replaced by less productive annual grasses and weeds. 


yields per acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 5. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green manure crops; and 
harvesting that insures the smallest possible loss. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 5 are grown in 
the survey area, but estimated yields are not listed 
because the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the 
Cooperative Extension Service can provide information 
about the management and productivity of the soils. 


land capability classification 


Land capability classification shows, in a general way, 
the suitability of soils for most kinds of field crops. Crops 
that require special management are excluded. The soils 
are grouped according to their limitations for field crops, 
the risk of damage if they are used for crops, and the 
way they respond to management. The grouping does 
not take into account major and generally expensive 
landforming that would change slope, depth, or other 
characteristics of the soils, nor does it consider possible 
but unlikely major reclamation projects. Capability 
classification is not a substitute for interpretations 
designed to show suitability and limitations of groups of 
soils for rangeland, for woodland, and for engineering 
purposes. 
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In the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit (8). Only 
class and subclass are used in this survey. 

Capability classes, the broadest groups, are 
designated by Roman numerals | through VIII. The 
numerals indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class | soils have slight limitations that restrict their 
use. 

Class ІІ soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
Practices. 

Class III soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations that nearly preclude their use for commercial 
crop production. 

Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, e, w, s, or 
c, to the class numeral, for example, Пе. The letter е 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly 
corrected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little ог no erosion. They have 
other limitations that restrict their use to pasture, 
rangeland, woodland, wildlife habitat, or recreation. 

The capability classification of each map unit is given 
in the section "Detailed soil map units." 


rangeland 


In areas that have similar climate and topography, 
differences in the kind and amount of vegetation 
produced on rangeland are closely related to the kind of 
soil. Effective management is based on the relationship 
between the soils and vegetation and water. 

Table 6 shows, for many soils in the survey area, the 
range site; the total annual production of vegetation in 
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favorable, normal, and unfavorable years; the 
characteristic vegetation; and the average percentage of 
each species. Only those soils that are used as or are 
suited to rangeland are listed. Explanation of the column 
headings in table 6 follows. 

A range site is a distinctive kind of rangeland that 
produces a characteristic natural plant community that 
differs from natural plant communities on other range 
sites in kind, amount, and proportion of range plants. 
The relationship between soils and vegetation was 
ascertained during this survey; thus, range sites 
generally can be determined directly from the soil map. 
Soil properties that affect moisture supply and plant 
nutrients have the greatest influence on the productivity 
of range plants. Soil reaction, salt content, and a 
seasonal high water table are also important. 

Total production is the amount of vegetation that can 
be expected to grow annually on well managed 
rangeland that is supporting the potential natural plant 
community. It includes all vegetation, whether or not it is 
palatable to grazing animals. It includes the current 
year’s growth of leaves, twigs, and fruits of woody 
plants. It does not include the increase in stem diameter 
of trees and shrubs. It is expressed in pounds per acre 
of air-dry vegetation for favorable, normal, and 
unfavorable years. In a favorable year, the amount and 
distribution of precipitation and the temperatures make 
growing conditions substantially better than average. па 
normal year, growing conditions are about average. In an 
unfavorable year, growing conditions are well below 
average, generally because of low available soil 
moisture. 

Dry weight is the total annual yield per acre reduced to 
a common percent of air-dry moisture. 

Characteristic vegetation—the grasses, forbs, and 
shrubs that make up most of the potential natural plant 
community on each soil—is listed by common name. 
Under composition, the expected percentage of the total 
annual production is given for each species making up 
the characteristic vegetation. The amount that can be 
used as forage depends on the kinds of grazing animals 
and on the grazing season. 

Range management requires a knowledge of the kinds 
of soil and of the potential natural plant community. It 
also requires an evaluation of the present range 
condition. Range condition is determined by comparing 
the present plant community with the potential natural 
plant community on a particular range site. The more 
closely the existing community resembles the potential 
community, the better the range condition. Range 
condition is an ecological rating only. It does not have a 
specific meaning that pertains to the present plant 
community in a given use. 

The objective in range management is to control 
grazing so that the plants growing on a site are about 
the same in kind and amount as the potential natural 
plant community for that site. Such management 
generally results in the optimum production of 


Soil survey 


vegetation, control of undesirable brush species, 
conservation of water, and control of erosion and soil 
blowing. Sometimes, however, a range condition 
somewhat below the potential meets grazing needs, 
provides wildlife habitat, and protects soil and water 
resources. 

About 33 percent of the acreage of Sanborn County is 
rangeland. More than half of the farm income is derived 
from the sale of livestock, principally cattle. Cow-calf- 
steer enterprises are predominant throughout the county. 
The average size of farms or ranches is about 680 
acres. 

The rangeland generally occurs as scattered small 
tracts throughout the county. These tracts occur as 
areas of the Betts and Ethan soils near the James River, 
the Durrstein and Artesian soils near the west- and east- 
central parts of the county, and the Valentine soils near 
Forestburg. The soils used as rangeland generally are 
too steep, too thin, too saline, or too sandy for cultivated 
crops. 

On many farms the forage produced on rangeland is 
supplemented by crop stubble. In winter the native 
forage is often supplemented with protein concentrate. 

The native plant cover in many parts of the survey 
area has been greatly depleted by continued overuse. 
Much of the acreage that was once mixed prairie is now 
covered with less productive short grasses and weeds. 
As a result, the amount of forage produced may be less 
than half of that originally produced. Productivity of the 
range can be increased by applying management that is 
effective on specific kinds of soil and range sites. 

An adequate plant cover and ground mulch help to 
control erosion and conserve moisture by reducing the 
runoff rate. If the range is overgrazed, the more 
desirable tall grasses lose vigor and are replaced by less 
productive short grasses. Measures that prevent 
overgrazing improve the range condition. Crossfencing 
and well distributed watering facilities help to obtain an 
even distribution of grazing. 


native woods and windbreaks and 
environmental plantings 


David L. Hintz, forester, Soil Conservation Service, helped prepare 
this section. 


About 1,800 acres in Sanborn County, or less than 1 
percent of the acreage, supports native trees and 
shrubs. The soils that support the native trees and 
shrubs are not classified as woodland soils. Most of the 
trees and shrubs generally grow in areas of rangeland 
where soil and water relationships are favorable. They 
are used for watershed protection, recreational 
purposes, and wildlife food and habitat. 

Scattered individual plants or clumps of American elm, 
American plum, boxelder, bur oak, common chokecherry, 
common hackberry, false indigo, green ash, peachleaf 
willow, plains cottonwood, sandbar willow, western 


Sanborn County, South Dakota 


snowberry, and some species of wild rose are common 
on the Betts, Clamo, Davis, Lamo, and Wann soils. 
These soils are on the flood plains and breaks near the 
James River and its main tributaries. Peachleaf willow, 
plains cottonwood, and sandbar willow are common on 
the margins of natural lakes and wetlands throughout the 
county. Russian-olive, an introduced species, is common 
on all soils. 

Windbreaks have been planted since the days of the 
early setilers. They were planted primarily to protect 
farmsteads and livestock. Such windbreaks are still 
needed on thousands of acres in the county. In recent 
years field windbreaks have been planted to help control 
soil blowing. Several rows of low- and high-growing 
broad-leaved and coniferous trees provide the best 
protection. Controlling weeds and insects helps trees 
and shrubs to obtain maximum growth. Clean cultivation 
and applications of herbicide help to control weeds. 
Fallowing a year before planting helps to provide a 
reserve of moisture so that seedlings can get a good 
start. The soils susceptible to soil blowing, such as the 
Blendon, Carthage, Doger, Forestburg, and Woonsocket 
soils, should be prepared for planting in the spring so 
that the site is not exposed during the winter. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and crops 
from wind, keep snow from blowing off the fields, and 
provide food and cover for wildlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To insure plant survival, a healthy planting stock 
of suitable species should be planted properly on a well 
prepared site and maintained in good condition. 

Table 7 shows the height that locally grown trees and 
shrubs are expected to reach in 20 years on various 
soils. The estimates in table 7 are based on 
measurements and observation of established plantings 
that have been given adequate care. They can be used 
as a guide in planning windbreaks and screens. 
Additional information on planning windbreaks and 
screens and planting and caring for trees and shrubs 
can be obtained from local offices of the Soil 
Conservation Service or the Cooperative Extension 
Service or from a nursery. 


wildlife habitat 


John B. Farley, biologist, Soil Conservation Service, helped prepare 
this section. 


Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat can 
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be created or improved by planting appropriate 
vegetation, by maintaining the existing plant cover, or by 
promoting the natural establishment of desirable plants. 

In table 8, the soils in the survey area are rated 
according to their potential for providing habitat for 
various kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that are 
suitable for establishing, improving, or maintaining 
specific elements of wildlife habitat; and in determining 
the intensity of management needed for each element of 
the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good indicates that the element or 
kind of habitat is easily established, improved, or 
maintained. Few or no limitations affect management, 
and satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for 
satisfactory results. A rating of poor indicates that 
limitations are severe for the designated element or kind 
of habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor indicates 
that restrictions for the element or kind of habitat are 
very severe and that unsatisfactory results can be 
expected. Creating, improving, or maintaining habitat is 
impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and 
features that affect the growth of grain and seed crops 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of grain and 
seed crops are barley, corn, millet, oats, sunflower, and 
wheat. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
alfalfa, bromegrass, clover, fescue, and lovegrass. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds. Soil 
properties and features that affect the growth of these 
plants are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of wild 
herbaceous plants are beggarweed, big and little 
bluestems, blue grama, goldenrod, switchgrass, and 
western wheatgrass. 
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Hardwood trees are planted trees and shrubs that 
produce nuts or other fruit, buds, catkins, twigs, bark, 
and foliage. Soil properties and features that affect the 
growth of hardwood trees and shrubs are depth of the 
root zone, the available water capacity, and wetness. 
Examples of these plants are American elm, bur oak, 
boxelder, hackberry, and green ash. Examples of fruit- 
producing shrubs that are suitable for planting on soils 
rated good are American plum, common chokecherry, 
cotoneaster, and Russian-olive. 

Wetland plants are annual and perennial wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. Soil 
properties and features affecting wetland plants are 
texture of the surface layer, wetness, reaction, salinity, 
slope, and surface stoniness. Examples of wetland 
plants are inland saltgrass, prairie cordgrass, reeds, 
rushes, sedges, smartweed, and wild millet. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control 
structures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are level ditches, shallow dugouts, and 
ponds. 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for орепіапа wildlife consists of cropland, 
pasture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include cottontail, gray partridge, meadowlark, mourning 
dove, red fox, and ring-necked pheasant. 

Habitat for wetland wildlife consists of open, marshy or 
swampy shallow water areas. Some of the wildlife 
attracted to such areas are beaver, ducks, geese, 
herons, mink, muskrat, and shore birds. 

Habitat for rangeland wildlife consists of areas of 
shrubs and wild herbaceous plants. Wildlife attracted to 
rangeland include horned lark, jackrabbit, lark bunting, 
meadowlark, and white-tailed deer. 


engineering 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building site development, 
Sanitary facilities, Construction materials, and Water 
management. The ratings are based on observed 
performance of the soils and on the estimated data and 
test data in the “Зой properties” section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
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construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
оту to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations need to be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 feet of the 
surface, soil wetness, depth to a seasonal high water 
table, slope, likelihood of flooding, natural soil structure 
aggregation, and soil density. Data were collected about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kind of adsorbed cations. Estimates 
were made for erodibility, permeability, corrosivity, shrink- 
swell potential, available water capacity, and other 
behavioral characteristics affecting engineering uses. 

This information can be used to (1) evaluate the 
potential of areas for residential, commercial, industrial, 
and recreation uses; (2) make preliminary estimates of 
construction conditions; (3) evaluate alternative routes 
for roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
(6) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and (8) predict performance of proposed 
small structures and pavements by comparing the 
performance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


building site development 


Table 9 shows the degree and kind of soil {imitations 
that affect shallow excavations, dwellings with and 
without basements, small commercial buildings, and local 
roads and streets. The limitations are considered s/ight if 
soil properties and site features are generally favorable 
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for the indicated use and limitations are minor and easily 
overcome; moderate if soil properties or site features are 
not favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcome that special design, significant increases in 
construction costs, and possibly increased maintenance 
are required. Special feasibility studies may be required 
where the soil limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to 
bedrock, a cemented pan, or a very firm dense layer; 
stone content; soil texture; and slope. The time of the 
year that excavations can be made is affected by the 
depth to a seasonal high water table and the 
susceptibility of the soil to flooding. The resistance of the 
excavation walls or banks to sloughing or caving is 
affected by soil texture and the depth to the water table. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are made 
for small commercial buildings without basements, for 
dwellings with basements, and for dwellings without 
basements. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, depth to bedrock or to a cemented pan, large 
stones, and flooding affect the ease of excavation and 
construction. Landscaping and grading that require cuts 
and fills of more than 5 to 6 feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic ай year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock or to a cemented pan, a high 
water table, flooding, large stones, and slope affect the 
ease of excavating and grading. Soil strength (as 
inferred from the engineering classification of the soil), 
shrink-swell potential, frost action potential, and depth to 
a high water table affect the traffic supporting capacity. 


sanitary facilities 


Table 10 shows the degree and kind of soil limitations 
that affect septic tank absorption fields, sewage lagoons, 
and sanitary landfills. The limitations are considered 
slight if soil properties and site features are generally 
favorable for the indicated use and limitations are minor 
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and easily overcome; moderate if soil properties or site 
features are not favorable for the indicated use and 
special planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so 
difficult to overcome that special design, significant 
increases in construction costs, and possibly increased 
maintenance are required. 

Table 10 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soil properties and site 
features are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties requires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, depth to bedrock or to a 
cemented pan, and flooding affect absorption of the 
effluent. Large stones and bedrock or a cemented pan 
interfere with installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material beneath 
the absorption field to effectively filter the effluent. Many 
local ordinances require that this material be of a certain 
thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

Table 10 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, depth 
to bedrock or to a cemented pan, flooding, large stones, 
and content of organic matter. 
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Excessive seepage due to rapid permeability of the 
soil or a water table that is high enough to raise the level 
of sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope, 
bedrock, and cemented pans can cause construction 
problems, and large stones can hinder compaction of 
the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 10 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock or to a cemented pan, a 
high water table, slope, and flooding affect both types of 
landfill. Texture, stones and boulders, highly organic 
layers, soil reaction, and content of salts and sodium 
affect trench type landfills. ‘Unless otherwise stated, the 
ratings apply only to that part of the soil within a depth 
of about 5 feet. For deeper trenches, a limitation rated 
slight or moderate may not be valid. Onsite investigation 
is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to soil blowing. 

After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
bedrock, a cemented pan, or the water table to permit 
revegetation. The soil material used as final cover for a 
landfill should be suitable for plants. The surface layer 
generally has the best workability, more organic matter, 
and the best potential for plants. Material from the 
surface layer should be stockpiled for use as the final 
cover. 


construction materials 


Table 11 gives information about the 50118 as a source 
of construction materials. The soils are rated good, fair, 
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poor, or unsuited as a source of roadfill, sand, gravel, 
and topsoil. The ratings are based on soil properties and 
Site features that affect the removal of the soil and its 
use as construction material. Normal compaction, minor 
processing, and other standard construction practices 
are assumed. Each soil is evaluated to a depth of 5 feet. 

Roadfill is soil material that is excavated іп one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 feet. It is assumed that soil layers 
will be mixed during excavating and spreading. Many 
soils have layers of contrasting suitability within their 
profile. The table showing engineering index properties 
provides detailed information about each soil layer. This 
information can help determine the suitability of each 
layer for use as roadfill. The performance of soil after it 
is stabilized with lime or cement is not considered in the 
ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering 
classification of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand and 
gravel are used in many kinds of construction. 
Specifications for each use vary widely. In table 11, only 
the probability of finding material in suitable quantity is 
evaluated. The suitability of the material for specific 
purposes is not evaluated, nor are factors that affect 
excavation of the material. 

The properties used to evaluate the soil as a source of 
sand or gravel are gradation of grain sizes (as indicated 
by the engineering classification of the soil), the 
thickness of suitable material, and the content of rock 
fragments. Kinds of rock, acidity, and stratification are 
given in the soil series descriptions. Gradation of grain 
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sizes is given in the table on engineering index 
properties. 

A soil rated as a good source has a layer of clean 
sand or gravel or a layer of sand or gravel that is up to 
12 percent silty fines. This material must be at least 3 
feet thick and less than 50 percent, by weight, large 
stones. Coarse fragments of soft bedrock, such as shale 
and siltstone, are not considered to be sand and gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of less 
than 8 percent. They are low in content of soluble salts, 
are naturally fertile or respond well to fertilizer, and are 
not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have а 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an 
appreciable amount of gravel, stones, or soluble salts, or 
soils that have slopes of 8 to 15 percent. The soils are 
not so wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel, stones, or soluble salts, have slopes of more 
than 15 percent, or have a seasonal water table at or 
near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 


water management 


Table 12 gives information on the soil properties and 
site features that affect water management. It gives for 
each soil the restrictive features that affect pond 
reservoir areas; embankments, dikes, and levees; 
aquifer-fed excavated ponds; irrigation; terraces and 
diversions; and grassed waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage capacity 
of the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
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overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
feet. It is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features include 
less than 5 feet of suitable material and a high content 
of stones or boulders, organic matter, or salts or sodium. 
A high water table affects the amount of usable material. 
It also affects trafficability. 

Aquifer-fed excavated ponds are pits or dugouts that 
extend to a ground-water aquifer or to a depth below a 
permanent water table. Excluded are ponds that are fed 
only by surface runoff and embankment ponds that 
impound water 3 feet or more above the original surface. 
Excavated ponds are affected by depth to a permanent 
water table, permeability of the aquifer, and quality of the 
water as inferred from the salinity of the soil. Depth to 
bedrock and the content of large stones affect the ease 
of excavation. 

Irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The design 
and management of an irrigation system are affected by 
depth to the water table, the need for drainage, flooding, 
available water capacity, intake rate, permeability, 
erosion hazard, and slope. The construction of a system 
is affected by large stones and depth to bedrock or to a 
cemented pan. The performance of a system is affected 
by the depth of the root zone, the amount of salts or 
sodium, and soil reaction. 

Terraces and diversions are embankments or a 
combination of channels and ridges constructed across 
a slope to reduce erosion and conserve moisture by 
intercepting runoff. Slope, wetness, large stones, and 
depth to bedrock or to a cemented pan affect the 
construction of terraces and diversions. A restricted 
rooting depth, a severe hazard of soil blowing or water 
erosion, an excessively coarse texture, and restricted 
permeability adversely affect maintenance. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
stones, wetness, slope, and depth to bedrock or to a 
cemented pan affect the construction of grassed 
waterways. A hazard of soil blowing, low available water 
capacity, restricted rooting depth, toxic substances, such 
as salts or sodium, and restricted permeability adversely 
affect the growth and maintenance of the grass after 
construction. 


soil properties 
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Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and 
compaction characteristics. These results are reported in 
table 16. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


engineering index properties 


Table 13 gives estimates of the engineering 
classification and of the range of index properties for the 
major layers of each soil in the survey area. Most soils 
have layers of contrasting properties within the upper 5 
or 6 feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under ‘‘Soil series and their morphology.” 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter. “Loam,” for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 
percent sand. If the content of particles coarser than 
sand is as much as 15 or 20 percent, an appropriate 
modifier is added, for example, “gravelly.” Textural terms 
are defined in the Glossary. 


Classification of the soils is determined according to 
the Unified soil classification system (2) and the system 
adopted by the American Association of State Highway 
and Transportation Officials (7). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution of 
the fraction less than 3 inches in diameter and according 
to plasticity index, liquid limit, and organic matter 
content. Sandy and gravelly soils are identified as GW, 
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils 
as ML, CL, OL, MH, CH, and OH; and highly organic 
soils as Pt. Soils exhibiting engineering properties of two 
groups can have a dual classification, for example, SP- 
SM 


The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group А-7 are fine grained. Highly organic soils are 
classified in group A-8 on the basis of visual inspection. 

И laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2- 
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional 
refinement, the suitability of a soil as subgrade material 
can be indicated by a group index number. Group index 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. The AASHTO classification 
for soils tested, with group index numbers in 
parentheses, is given in table 16. 

Воск fragments \arger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an oven-dry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
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estimates are based оп test data from Ше survey area ог 
from nearby areas and on field examination. 


physical and chemical properties 


Table 14 shows estimates of some characteristics and 
features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, 
particularly structure, porosity, and texture. Permeability 
is considered in the design of soil drainage systems, 
septic tank absorption fields, and construction where the 
rate of water movement under saturated conditions 
affects behavior. 

Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most 
important properties are the content of organic matter, 
soil texture, bulk density, and soil structure. Available 
water capacity is an important factor in the choice of 
plants or crops to be grown and in the design and 
management of irrigation systems. Available water 
capacity is not an estimate of the quantity of water 
actually available to plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Salinity is a measure of soluble salts in the soil at 
saturation. It is expressed as the electrical conductivity 
of the saturation extract, in millimhos per centimeter at 
25 degrees C. Estimates are based on field and 
laboratory measurements at representative sites of 
nonirrigated soils. The salinity of irrigated soils is 
affected by the quality of the irrigation water and by the 
frequency of water application. Hence, the salinity of 
soils in individual fields can differ greatly from the value 
given in the table. Salinity affects the suitability of a soil 
for crop production, the stability of soil if used as 
construction material, and the potential of the soil to 
corrode metal and concrete. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
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soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
buildings, roads, and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are /ow, a change of 
less than 3 percent; moderate, З to 6 percent; and high, 
more than 6 percent. Very high, greater than 9 percent, 
is sometimes used. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K in this survey area range 
from 0.10 to 0.43. The higher the value, the more 
susceptible the soil is to sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind and water 
that can occur without affecting crop productivity over а 
sustained period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to soil 
blowing in cultivated areas. The groups indicate the 
susceptibility to soil blowing and the amount of soil lost. 
Soils are grouped according to the following distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult to 
establish. 

2. Loamy sands, loamy fine sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
can be grown if intensive measures to control soil 
blowing are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
erodible. Crops can be grown if intensive measures to 
control soil blowing are used. 

4L. Calcareous loamy soils that are less than 35 
percent clay and more than 5 percent finely divided 
calcium carbonate. These soils are erodible. Crops can 
be grown if intensive measures to control soil blowing 
are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible. Crops can be grown if measures to 
control soil blowing are used. 


Sanborn County, South Dakota 


5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible. Crops can be grown if measures to 
control soil blowing are used. 

6. Loamy soils that are 18 to 35 percent clay and 
less than 5 percent finely divided calcium carbonate, 
except silty clay loams. These soils are very slightly 
erodible. Crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible. Crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject 
to soil blowing. 


soil and water features 


Table 15 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the intake of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water 
transmission. | 

Group В. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water 
transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, 
soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams, by runoff from adjacent 
slopes, or by tides. Water standing for short periods after 
rainfall or snowmelt and water in swamps and marshes 
are not considered flooding. 

Table 15 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 
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Frequency, duration, and probable dates of occurrence 
are estimated. Frequency is expressed as none, rare, 
common, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but 
possible under unusual weather conditions; common that 
it is likely under normal conditions; occasional that it 
occurs on an average of once or less in 2 years; and 
frequent that it occurs on an average of more than once 
in 2 years. Duration is expressed as very brief if less 
than 2 days, brief if 2 to 7 days, and /ong if more than 7 
days. Probable dates are expressed in months; 
November-May, for example, means that flooding can 
occur during the period November through May. 

The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and absence of 
distinctive horizons that form in soils that are not subject 
to flooding. 

Also considered is local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a 
saturated zone, namely grayish colors or mottles in the 
soil. Indicated in table 15 are the depth to the seasonal 
high water table; the kind of water table—that is, 
perched, artesian, or apparent; and the months of the 
year that the water table commonly is high. A water table 
that is seasonally high for less than 1 month is not 
indicated in table 15. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. An 
artesian water table is under hydrostatic head, generally 
beneath an impermeable layer. When this layer is 
penetrated, the water level rises in an uncased borehole. 
A perched water table is water standing above an 
unsaturated zone. In places an upper, or perched, water 
table is separated from a lower one by a dry zone. 

Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of the 
soil. The first numeral in the range indicates how high 
the water rises above the surface. The second numeral 
indicates the depth below the surface. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
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soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion of 
concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the soil. 
Special site examination and design may be needed if 
the combination of factors creates a severe corrosion 
environment. The steel in installations that intersect soil 
boundaries or soil layers is more susceptible to corrosion 
than steel in installations that are entirely within one kind 
of soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as low, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 


engineering test data 


Table 16 shows laboratory test data for several 
pedons sampled at carefully selected sites in the survey 
area. The pedons are representative of the series. The 
soil samples were analyzed by the South Dakota 
Department of Transportation, Division of Highways. 

The testing methods generally are those of the 
American Association of State Highway and 
Transportation Officials (AASHTO) or the American 
Society for Testing and Materials (ASTM). 

The tests and methods are: AASHTO classification—M 
145 (AASHTO), D 3282 (ASTM); Unified classification— 
D 2487 (ASTM); Mechanical analysis—T 88 (AASHTO), 
D 2217 (ASTM); Liquid limit—T 89 (AASHTO), D 423 
(ASTM); Plasticity index—T 90 (AASHTO), D 424 
(ASTM); and Moisture density, Method A—T 99 
(AASHTO), D 698 (ASTM). 
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classification of the soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (9). Beginning 
with the broadest, these categories are the order, 
suborder, great group, subgroup, family, and series. 
Classification is based on soil properties observed in the 
field or inferred from those observations or from 
laboratory measurements. In table 17, the soils of the 
survey area are classified according to the system. The 
categories are defined in the following paragraphs. 

ORDER. Ten soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in so/. An 
example is Mollisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Ustoll (ust, meaning 
intermittent dryness, plus o//, from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property of 
the soil. An example is Haplustolls (Нар/, meaning 
minimal horizonation, plus usto//, the suborder of the 
Mollisols that have an ustic moisture regime). 

SUBGROUP. Fach great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Typic identifies the subgroup that typifies the great 
group. An example is Typic Haplustolls. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the 
properties are those of horizons below plow depth where 
there is much biological activity. Among the properties 
and characteristics considered are particle-size class, 


mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, slope, and 
permanent cracks. A family name consists of the name 
of a subgroup preceded by terms that indicate soil 
properties. An example is fine-loamy, mixed, mesic Typic 
Haplustolls. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the substratum can 
differ within a series. 


soil series and their morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. The soil is 
compared with similar soils and with nearby soils of 
other series. A pedon, a small three-dimensional area of 
soil, that is typical of the series in the survey area is 
described. The detailed description of each soil horizon 
follows standards in the So// Survey Manual (7). Many of 
the technical terms used in the descriptions are defined 
in 507 Taxonomy (9). Unless otherwise stated, matrix 
colors in the descriptions are for dry soil. Following the 
pedon description is the range of important 
characteristics of the soils in the series. 

The map units of each soil series are described in the 
section "Detailed soil map units.” 


Alwilda series 


The Alwilda series consists of somewhat excessively 
drained soils that are moderately deep over gravelly 
sand. Permeability is moderately rapid in the subsoil and 
rapid in the underlying material. These soils formed in 
loamy sediments overlying gravelly sand on glacial 
outwash plains. Slopes range from 0 to 6 percent. 

Alwilda soils are similar to Blendon, Doger, and Enet 
soils and are near Blendon, Carthage, Delmont, Enet, 
Fedora, and Hand soils. Blendon, Carthage, Doger, and 
Hand soils are not underlain by gravelly sand. Delmont 
and Enet soils have a subsoil that is finer textured than 
that of the Alwilda soils. Fedora soils are poorly drained 
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and are in the lower lying areas. Blendon, Carthage, 
Delmont, Enet, and Hand soils are in positions on the 
landscape similar to those of the Alwilda soils. 
Typical pedon of Alwilda fine sandy loam, 0 to 2 
percent slopes, 1,250 feet west and 480 feet north of 
the southeast corner of sec. 31, Т. 108 М., А. 61 W. 


Ар--0 to 8 inches; very dark gray (10YR 3/1) fine sandy 
loam, black (10YR 2/1) moist; weak fine granular 
structure; slightly hard, friable; slightly acid; abrupt 
smooth boundary. 

A12—8 to 12 inches; very dark gray (10YR 3/1) fine 
sandy loam, black (10YR 2/1) moist; weak coarse 
and medium subangular blocky structure parting to 
weak fine granular; slightly hard, very friable; slightly 
acid; clear smooth boundary. 

B21—12 to 18 inches; dark grayish brown (10YR 4/2) 
fine sandy loam, very dark brown (10YR 2/2) moist; 
weak medium prismatic structure parting to weak 
medium and fine subangular blocky; slightly hard, 
very friable; common tongues, black (10YR 2/1) 
moist; neutral; clear smooth boundary. 

В22--18 to 24 inches; grayish brown (10YR 5/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak medium prismatic structure parting to 
weak medium subangular blocky; slightly hard, very 
friable; common tongues, black (10ҮН 2/1) moist; 
neutral; clear smooth boundary. 

B3—24 to 29 inches; grayish brown (10YR 5/2) loamy 
fine sand, very dark grayish brown (10YR 3/2) 
moist; weak medium prismatic structure parting to 
weak medium subangular blocky; slightly hard, very 
friable; few tongues, black (10YR 2/1) moist; 
neutral; clear smooth boundary. 

IIC1—29 to 46 inches; multicolored gravelly sand; single 
grain; loose; slight effervescence; mildly alkaline; 
gradual wavy boundary. 

ІС2--46 to 60 inches; multicolored gravelly sand; single 
grain; loose; strong effervescence; mildly alkaline. 


The depth to gravelly sand ranges from 20 to 40 
inches. It typically corresponds to the thickness of the 
solum and the depth to free carbonates. 

“Тһе A horizon has value of 3 ог 4 (2 ог 3 moist) and 
chroma of 1 or 2. It is sandy loam or fine sandy loam 
that is 8 to 15 inches thick. It ranges from medium acid 
to neutral. The B2 horizon has value of 3 to 5 (2 or 3 
moist) and chroma of 1 to 3. It is fine sandy loam or 
sandy loam and is slightly acid or neutral. Some pedons 
lack a B3 horizon. The C horizon is gravelly sand or 
gravelly loamy sand. It has thin lenses of silt loam or 
very fine sandy loam in some pedons. It is mildly alkaline 
or moderately alkaline. 


Artesian series 


The Artesian series consists of deep, moderately well 
drained soils formed in clayey glaciolacustrine sediments 
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in upland basins. Permeability is slow or very slow. 
Slopes range from 0 to 2 percent. 

Artesian soils are similar to Clamo soils and are near 
Durrstein, Farmsworth, Lute, Whitelake, and Woonsocket 
soils. Clamo soils are poorly drained. Durrstein, 
Farmsworth, Lute, and Whitelake soils have a natric 
horizon. Woonsocket soils contain less clay and more 
sand in the subsoil than the Artesian soils. Durrstein 
soils are in broad drainageways. Farmsworth soils are in 
positions on the landscape similar to those of the 
Artesian soils. Lute, Whitelake, and Woonsocket soils 
are on the slightly higher parts of the landscape. 

Typical pedon of Artesian silty clay, in an area of 
Artesian-Farmsworth complex, 195 feet east and 2,050 
feet north of the southwest corner of sec. 34, T. 108 N., 
R. 62 W. 


Ар—0 to 7 inches; dark gray (10YR 4/1) silty clay, black 
(10YR 2/1) moist; moderate fine granular structure; 
hard, firm, sticky and plastic; neutral; abrupt smooth 
boundary. 

B21—7 to 12 inches; very dark gray (10YR 3/1) clay, 
black (10YR 2/1) moist; weak medium prismatic 
structure parting to moderate medium and fine 
subangular blocky; very hard, very firm, sticky and 
plastic; shiny films on faces of peds; slight 
effervescence; neutral; clear smooth boundary. 

B22—12 to 22 inches; dark gray (N 4/0) clay, black 
(N 2/0) moist; weak medium and coarse prismatic 
structure parting to moderate medium and fine 
blocky and subangular blocky; very hard, very firm, 
sticky and plastic; shiny films on faces of peds; 
strong effervescence; mildly alkaline; clear wavy 
boundary. 

ВЗса--22 to 32 inches; dark gray (BY 4/1) and gray 
(5Y 5/1) clay, black (5Y 2/1) and very dark gray 
(5Y 3/1) moist; few fine faint dark gray (БҮ 4/1) 
mottles; weak coarse prismatic structure parting to 
moderate medium and fine blocky and subangular 
blocky; very hard, very firm, sticky and plastic; shiny 
films on faces of peds; common fine accumulations of 
carbonate; strong effervescence; mildly alkaline; 
gradual wavy boundary. 

C1cs—32 to 41 inches; gray (SY 5/1) clay, dark gray 
(БҮ 4/1) moist; few fine distinct black (БҮ 2/1) 
mottles; weak coarse subangular blocky structure; 
very hard, very firm, sticky and plastic; common fine 
and medium nests of gypsum; few fine and medium 
accumulations of carbonate; strong effervescence; 
mildly alkaline; gradual wavy boundary. 

C2—41 to 60 inches; gray (БҮ 5/1) clay, dark gray 
(5Y 4/1) moist; common fine faint light olive gray 
БУ 6/2) тоШев; massive; very hard, very firm, sticky 
and plastic; common dark stains and concretions 
(iron and manganese oxide); few fine nests of 
gypsum; common medium accumulations of 
carbonate; strong effervescence, mildly alkaline. 
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The thickness of the solum dominantly is 24 to 36 
inches but ranges from 24 to 50 inches. The thickness of 
the mollic epipedon ranges from 20 to 42 inches. The 
depth to carbonates dominantly is 6 to 12 inches but 
ranges from 0 to 16 inches. The B horizon averages as 
low as 45 percent clay in some pedons and as high as 60 
percent clay in others. The content of fine sand or 
coarser sand is less than 15 percent. Few to many nests 
of gypsum and accumulations of carbonate are in the B3 
and C horizons. 

The A horizon has value of 3 to 5 (2 or 3 moist) and 
chroma of 1 or 2. It dominantly is silty clay but in some 
pedons is clay loam, silty clay loam, or clay. It is 4 to 12 
inches thick and ranges from slightly acid to mildly 
alkaline. The B2 horizon is neutral in hue or has hue of 
10YR and 2.5Y and value of 3 to 5 (1 to 3 moist). It is 
clay or silty clay. The C horizon has hue of 10YR, 2.5Y, 
or 5Y. It is clay, clay loam, silty clay, or silty clay loam 
and commonly has strata of coarser material below a 
depth of 40 inches. 


Betts series 


The Betts series consists of deep, well drained soils 
formed in calcareous glacial till on uplands. These soils 
are moderatly permeable in the upper part and 
moderately slowly permeable in the lower part of the 
underlying material. Slopes range from 9 to 40 percent. 

Betts soils are similar to Ethan soils and are near 
Carthage, Clarno, Davis, Ethan, and Forestburg soils. АП 
of the nearby soils have a mollic epipedon. They are less 
sloping than Betts soils. Also, Carthage and Forestburg 
soils contain more sand and less clay in the subsoil. 

Typical pedon of Betts loam, in an area of Betts-Ethan 
loams, 9 to 15 percent slopes, 90 feet south and 1,980 
feet east of the northwest corner of sec. 31, Т. 107 М., 
R. 62 W. 


А1--0 to 5 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; weak fine granular structure; 
slightly hard, friable; slight effervescence; neutral; 
clear wavy boundary. 

АС--5 to 9 inches; light brownish gray (10YR 6/2) loam, 
dark grayish brown (10YR 4/2) moist; weak medium 
and coarse subangular blocky structure; hard, 
friable; few fine accumulations of carbonate; strong 
effervescence; mildly alkaline; clear wavy boundary. 

Cica—9 to 24 inches; light brownish gray (2.5Y 6/2) and 
light yellowish brown (2.5Y 6/3) loam, dark grayish 
brown (2.5Y 4/2) and olive brown (2.5Y 4/4) moist; 
few fine distinct yellowish brown (10YR 5/6) mottles; 
weak coarse and medium subangular blocky 
structure; hard, friable; many fine and medium 
accumulations of carbonate; strong effervescence; 
mildly alkaline; gradual wavy boundary. 

C2— 24 to 60 inches; pale yellow (2.5Y 7/3) loam, light 
olive brown (2.5Y 5/3) moist; few fine distinct 
yellowish brown (10YR 5/6) and few fine faint gray 
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(5Y 5/1) mottles; massive; hard, friable; common 
fine and medium accumulations of carbonate; strong 
effervescence; mildly alkaline. 


The solum is less than 10 inches thick. Some pedons 
do not have free carbonates in the upper 3 inches. In 
some pedons the content of stones is, by volume, as 
much as 20 percent. 

The A1 horizon has value of 3 to 5 (2 or 3 moist) and 
chroma of 1 or 2. It is 2 to 5 inches thick and is neutral 
or mildly alkaline. The AC horizon has hue of 10YR or 
2.5Y, value of 5 or 6 (4 or 5 moist), and chroma of 2 
or 3. It is loam or clay loam. Some pedons have a B2 
horizon. The C horizon is loam or clay loam. its mottles 
are inherited from the parent material. 


Blendon series 


The Blendon series consists of deep, well drained 
soils formed in loamy and sandy outwash on uplands. 
Permeability is moderately rapid in the subsoil and 
moderately rapid or rapid in the underlying material. 
Slopes range from 0 to 6 percent. 

Blendon soils are similar to Alwilda, Carthage, and 
Enet soils and are near Alwilda, Carthage, Enet, Fedora, 
and Hand soils. Alwilda and Enet soils are underlain by 
gravelly sand. Carthage soils are underlain by loam or 
silt loam glacial drift at a depth of 20 to 40 inches. 
Fedora soils are poorly drained and are in the lower lying 
areas. Hand soils contain more clay and less sand in the 
subsoil than the Blendon soils. They are in positions оп 
the landscape similar to those of the Blendon soils. 

Typical pedon of Blendon fine sandy loam, 0 to 2 
percent slopes, 108 feet south and 1,340 feet east of 
the northwest corner of sec. 28, T. 108 N., R. 60 W. 


Ар--0 to 6 inches; dark gray (10YR 4/1) fine sandy 
loam, black (10YR 2/1) moist; weak fine granular 
structure; slightly hard, friable; slightly acid; abrupt 
smooth boundary. 

A12—6 to 10 inches; dark gray (10YR 4/1) fine sandy 
loam, black (10YR 2/1) moist; weak medium 
subangular blocky structure parting to weak fine 
granular; slightly hard, friable; slightly acid; clear 
smooth boundary. 

B2—10 to 28 inches; dark grayish brown (10YR 4/2) fine 
sandy loam, very dark brown (10YR 2/2) moist; 
weak coarse and medium prismatic structure parting 
to weak coarse and medium subangular blocky; 
slightly hard, friable; few tongues, black (10YR 2/1) 
moist; neutral; gradual smooth boundary. 

B3—28 to 34 inches; dark brown (10YR 4/3) fine sandy 
loam, dark brown (10YR 3/3) moist; weak coarse 
prismatic structure parting to weak coarse and 
medium subangular blocky; slightly hard, very friable; 
neutral; clear smooth boundary. 

C1—34 to 44 inches; brown (10YR 5/3) loamy fine sand, 
dark brown (10YR 3/3) moist; weak coarse 
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subangular blocky structure parting to single grain; 
soft, very friable; neutral; clear smooth boundary. 

C2—44 to 60 inches; brown (10YR 5/3) loamy fine sand, 
dark brown (10YR 3/3) moist; single grain; soft, very 
friable; strong effervescence; mildly alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 30 to 50 inches. The mollic 
epipedon is more than 24 inches thick. 

The A horizon has value of 3 or 4 (2 moist) and 
chroma of 1 or 2. И dominantly is fine sandy loam but in 
some pedons is sandy loam or loam. It is 10 to 16 
inches thick and ranges from medium acid to neutral. 
The B2 horizon has value of 3 or 4 (2 or 3 moist) and 
chroma of 1 or 2. It is fine sandy loam or sandy foam. It 
is slightly acid in some pedons. Some pedons lack a B3 
horizon. The C horizon has hue of 10YR or 2.5Y, value 
of 5 or 6 (3 or 4 moist), and chroma of 2 to 4. It ranges 
from neutral to moderately alkaline. Thin layers of loam, 
silt loam, clay loam, very fine sandy loam, sand, or 
gravelly sand are between depths of 40 and 60 inches in 
some pedons. 


Bon series 


The Bon series consists of deep, moderately well 
drained soils formed in alluvium on flood plains. 
Permeability is moderate. Slopes range from 0 to 2 
percent. 

Bon soils are similar to Bonilla, Davis, Lamo, and 
Wann soils and are near Betts, Davis, Ethan, and Wann 
soils. Betts and Ethan soils are on uplands. Betts soils 
do not have a mollic epipedon, and Ethan soils have a 
mollic epipedon that is fess than 20 inches thick. Bonilla 
and Davis soils аге deeper to carbonates than the Bon 
soils. Lamo soils contain more silt and less sand than 
the Bon soils. Wann soils are somewhat poorly drained 
and are in positions on the landscape similar to those of 
the Bon soils. 

Typical pedon of Bon loam, channeled, 660 feet south 
and 1,320 feet west of the northeast corner of sec. 23, 
T. 105 N., В. 60 W. 


A11—0 to 6 inches; very dark gray (10YR 3/1) loam, 
black (10YR 2/1) moist; weak fine granular 
structure; slightly hard, friable; many fine roots; 
neutral; clear smooth boundary. 

A12—6 to 17 inches; dark grayish brown (10ҮН 4/2) 
loam, very dark brown (10YR 2/2) moist; weak 
medium subangular blocky structure parting to weak 
fine granular; slightly hard, friable; few fine 
accumulations of carbonate; strong effervescence; 
mildly alkaline; clear smooth boundary. 

A13—17 to 26 inches; dark grayish brown (10YR 4/2) 
loam, very dark brown (10YR 2/2) moist; weak 
medium and fine subangular blocky structure; few 
fine accumulations of carbonate; strong 
effervescence; mildly alkaline; clear smooth 
boundary. 
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A14—26 to 32 inches; grayish brown (2.5Y 5/2) loam, 
very dark grayish brown (2.5Y 3/2) moist; weak 
coarse and medium subangular blocky structure; 
slightly hard, friable; few fine threads of salts; few 
fine accumulations of carbonate; strong 
effervescence; mildly alkaline; clear wavy boundary. 

C1—32 to 42 inches; light gray (2.5Y 7/2) loam, grayish 
brown (2.5Y 5/2) moist; few fine distinct yellowish 
brown (10YR 5/6) mottles; weak coarse subangular 
blocky structure; hard, friable; few fine 
accumulations of carbonate; strong effervescence; 
mildly alkaline; clear wavy boundary. 

С2--42 to 60 inches; grayish brown (2.5Y 5/2) fine 
sandy loam, olive brown (2.5Y 4/3) moist; few fine 
faint yellowish brown (10YR 5/6) mottles; weak 
coarse subangular blocky structure; slightly hard, 
very friable; strong effervescence; mildly alkaline. 


The depth to free carbonates ranges from 0 to 16 
inches. The mollic epipedon is 20 to 40 inches thick. 
Some pedons have a buried A horizon. 

The A horizon dominantly is loam but in some pedons 
is silt loam. It ranges from 20 to 36 inches in thickness. 
The C horizon has hue of 10YR, 2.5Y, or 5Y. It is 
stratified with layers of loam, fine sandy loam, loamy fine 
sand, silty clay loam, or clay loam. 


Bonilla series 


The Bonilla series consists of deep, moderately well 
drained soils formed in loamy alluvium. Permeability is 
moderate in the subsoil and moderately slow or 
moderate in the underlying material. These soils are in 
swales in Ше uplands. Slopes range from 0 to 6 percent. 

Bonilla soils are similar to Bon and Prosper soils and 
commonly are near Clarno, Davison, Ethan, Hand, and 
Tetonka soils. Bon soils are shallower to carbonates 
than the Bonilla soils. Clarno, Ethan, and Hand soils 
have a mollic epipedon that is less than 20 inches thick. 
They are on uplands. Davison soils have a calcic 
horizon. They are in an intermediate position on the 
landscape between Bonilla and Clarno soils. Prosper 
Soils have an argillic horizon. Tetonka soils are poorly 
drained and are in depressions. 

Typical pedon of Bonilla loam, in an area of Clarno- 
Bonilla loams, 2 to 6 percent slopes, 84 feet north and 
1,950 feet east of the southwest corner of sec. 9, T. 108 
N., R. 62 W. 


Ар--0 to В inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; weak fine granular structure; 
slightly hard, friable; slightly acid; abrupt smooth 
boundary. 

B21—8 to 19 inches; dark grayish brown (10YR 4/2) 
loam, very dark brown (10YR 2/2) moist; weak 
coarse and medium prismatic structure parting to 
weak medium subangular blocky; hard, friable, 
slightly sticky and slightly plastic; slightly acid; clear 
wavy boundary. 
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B22—19 to 30 inches; dark grayish brown (10YR 4/2) 
loam, very dark brown (10YR 2/2) moist; weak 
coarse and medium prismatic structure parting to 
moderate medium subangular blocky; hard, friable, 
slightly sticky and slightly plastic; neutral; coatings in 
root channels, black (10YR 2/1) moist; gradual wavy 
boundary. 

B3ca—30 to 41 inches; light yellowish brown (2.5Y 6/3) 
loam, olive brown (2.5Y 4/3) moist; few fine distinct 
yellowish brown (10YR 5/6) mottles; weak coarse 
prismatic structure parting to weak coarse and 
medium subangular blocky; very hard, friable, slightly 
sticky and slightly plastic; common fine 
accumulations of carbonate; slight effervescence; 
mildly alkaline; gradual wavy boundary. 

C1ca—41 to 52 inches; pale yellow (2.5Y 7/4) loam, 
light olive brown (2.5Y 5/4) moist; few fine distinct 
gray (5Y 5/1) mottles; weak coarse subangular 
blocky structure; very hard, friable, slightly sticky and 
slightly plastic; common fine accumulations of 
carbonate; strong effervescence; mildly alkaline; 
gradual wavy boundary. 

C2—52 to 60 inches; light yellowish brown (2.5Y 6/4) 
loam, olive brown (2.5Y 4/4) moist; few fine distinct 
yellowish brown (10YR 5/6) mottles; massive; very 
hard, friable, slightly sticky and slightly plastic; few 
fine accumulations of carbonate; strong 
effervescence; mildly alkaline. 


The thickness of the solum ranges from 20 to 47 
inches. The thickness of the mollic epipedon ranges 
from 20 to 34 inches and corresponds to the depth to 
free carbonates. 

The A horizon has value of 3 or 4 (2 or 3 moist) and 
chroma of 1 or 2. It dominantly is loam but in some 
pedons is fine sandy loam or silt loam. It is slightly acid 
or neutral and is 6 to 10 inches thick. The B2 horizon 
has hue of 10YR or 2.5Y, value of 4 or 5 (2 or 3 moist), 
and chroma of 1 or 2. It is clay loam or loam and ranges 
from slightly acid to mildly alkaline. The C horizon has 
hue of 10YR, 2.5Y, or 5Y. It dominantly is loam or clay 
loam but is stratified with thin layers of silt loam and fine 
sandy loam in some pedons. Nests of gypsum crystals 
are in the lower part of this horizon in some pedons. 


Carthage series 


The Carthage series consists of deep, moderately well 
drained soils formed in loamy and sandy outwash 
sediments overlying glacial drift. Permeability is 
moderately rapid in the subsoil and moderately slow in 
the underlying material. These soils are on uplands. 
Slopes range from 0 to 6 percent. 

Carthage soils are similar to Blendon, Forestburg, and 
Elsmere soils and are near Alwilda, Blendon, Clarno, 
Fedora, Forestburg, Hand, and Woonsocket soils. 
Alwilda soils are underlain by gravelly sand. Blendon and 
Woonsocket soils are not underlain by glacial drift. Also, 
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Woonsocket soils contain more clay in the subsoil than 
the Carthage soils. Clarno and Hand soils contain less 
sand and more clay in the subsoil than the Carthage 
soils. Elsmere soils are somewhat poorly drained. 
Forestburg soils contain more sand and less clay in the 
upper part than the Carthage soils. Fedora soils are 
poorly drained and are on the lower parts of the 
landscape. All of the other similar or nearby soils are in 
positions on the landscape similar to those of the 
Carthage soils. 

Typical pedon of Carthage fine sandy loam, in an area 
of Carthage-Hand fine sandy loams, 2 to 6 percent 
slopes, 140 feet east and 1,900 feet north of the 
southwest corner of sec. 25, T. 108 N., R. 62 W. 


Ар--0 to 7 inches; dark grayish brown (10YR 4/2) fine 
sandy loam, black (10YR 2/1) moist; weak fine 
granular structure; slightly hard, friable; slightly acid; 
abrupt smooth boundary. 

А12—7 to 15 inches; dark grayish brown (10YR 4/2) fine 
sandy loam, black (10YR 2/1) moist; weak very 
coarse subangular blocky structure parting to weak 
fine granular; slightly hard, friable; slightly acid; clear 
wavy boundary. 

B2—15 to 22 inches; grayish brown (10YR 5/2) fine 
sandy loam, very dark grayish brown (10YR 3/2) 
moist; weak coarse prismatic structure parting to 
weak coarse and medium subangular blocky; slightly 
hard, very friable; slightly acid; gradual wavy 
boundary. 

C1—22 to 28 inches; light olive brown (2.5Y 5/4) loamy 
fine sand, dark grayish brown (2.5Ү 4/2) moist; few 
fine faint very dark gray (10ҮН 3/1) and very dark 
grayish brown (10YR 3/2) mottles; weak coarse 
subangular blocky structure parting to single grain; 
slightly hard, loose; neutral; clear wavy boundary. 

\\C2ca—28 to 42 inches; pale yellow (2.5Y 7/4) clay 
loam, light olive brown (2.5Y 5/4) moist; common 
fine and medium faint olive gray (БҮ 5/2) and few 
fine distinct yellowish brown (10YR 5/6) and dark 
reddish brown (5YR 2/2) mottles; massive; very 
hard, firm, slightly sticky and slightly plastic; few fine 
concretions (iron and manganese oxide); thin lens of 
silt loam at about 32 inches; common fine 
accumulations of carbonate; strong effervescence; 
mildly alkaline; gradual wavy boundary. 

ІСЗ--42 to 60 inches; pale yellow (2.5Y 7/4) clay loam, 
light olive brown (2.5Y 5/4) moist; common fine 
distinct strong brown (7.5YR 5/6) and few fine 
distinct dark reddish brown (5YR 2/2) mottles; 
massive; very hard, firm, slightly sticky and slightly 
plastic; thin lens of fine sand at about 50 inches; 
few fine dark concretions (iron and manganese 
oxide); few fine and medium accumulations of 
carbonate; strong effervescence; moderately 
alkaline. 


The thickness of the solum ranges from 20 to 30 
inches. The thickness of the mollic epipedon and the 
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depth to carbonates range from 20 to 40 inches. The 
depth to glacial drift also ranges from 20 to 40 inches. 

The A horizon has value of 3 to 5 (2 or 3 moist) and 
chroma of 1 or 2. It is 15 to 20 inches thick. It 
dominantly is fine sandy loam but in some pedons is 
loam or sandy loam. It is slightly acid or neutral. The B2 
horizon has value of 3 to 5 (3 or 4 moist) and chroma of 
1 to 4. It is sandy loam ог fine sandy loam and is neutral 
or slightly acid. The C horizon is clay loam, fine sandy 
loam, sandy loam, loamy sand, or loamy fine sand. It has 
few or common, faint or distinct mottles. The ИС horizon 
is clay loam or loam stratified with thin layers of silt loam 
to fine sand. 


Clamo series 


The Clamo series consists of deep, poorly drained 
soils formed in clayey and silty alluvium on flood plains. 
Permeability is slow. Slopes range from 0 to 2 percent. 

Clamo soils are similar to Artesian soils and commonly 
are near Davis, Durrstein, James, Lamo, and Wann soils. 
Artesian soils are moderately well drained and are in 
upland basins. Davis soils are well drained and are on 
colluvial foot slopes. Durrstein soils are in broad 
drainageways, and James, Lamo, and Wann soils are on 
flood plains. Durrstein and James soils contain more 
salts than the Clamo soils. Lamo and Wann soils are 
somewhat poorly drained. Also, Wann soils contain more 
sand and less clay than the Clamo soils. 

Typical pedon of Clamo silty clay, 975 feet west and 
1,850 feet north of the southeast corner of sec. 19, T. 
107 N., R. 60 W. 


А1--0 to 8 inches; dark gray (2.5Y 4/1) silty clay, black 
(2.5Y 2/1) moist; moderate fine and very fine 
granular structure; hard, firm, sticky and plastic; 
slightly acid; clear smooth boundary. 

B2g—8 to 14 inches; dark gray (5Y 4/1) silty clay, black 
(БУ 2/1) moist; weak coarse and medium prismatic 
structure parting to moderate medium and fine 
subangular blocky; very hard, very firm, sticky and 
plastic; slightly acid; clear smooth boundary. 

Взаса—14 to 27 inches; gray (БҮ 5/1) silty clay, very 
dark gray (5Y 3/1) moist; few fine faint olive gray 
(БУ 4/2) mottles; weak coarse prismatic structure 
parting to moderate medium and fine subangular 
blocky; very hard, very firm, sticky and plastic; 
common fine and medium accumulations of 
carbonate; strong effervescence; mildly alkaline; 
clear wavy boundary. 

С19—27 to 39 inches; dark gray (БҮ 4/1) silty clay, very 
dark gray (5Y 3/1) moist; few fine distinct yellowish 
red (5YR 5/6) mottles; weak coarse subangular 
blocky structure; very hard, very firm, sticky and 
plastic; few fine nests of gypsum; few fine 
accumulations of carbonate; slight effervescence; 
neutral; gradual wavy boundary. 

C2g—39 to 48 inches; dark gray (5Y 4/1) silty clay, very 
dark gray (5У 3/1) moist; common fine distinct 
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yellowish red (БУН 5/6) and olive brown (2.5Y 4/4) 
and common fine faint gray (БҮ 5/1) mottles; 
massive; very hard, very firm, sticky and plastic; few 
fine nests of gypsum; few fine concretions (iron and 
manganese oxide); few fine accumulations of 
carbonate; slight effervescence; mildly alkaline; 
gradual wavy boundary. 

C3g—48 to 60 inches; light gray (БҮ 6/1) silty clay loam, 
gray (5Y 5/1) moist; many fine distinct yellowish 
brown (10YR 5/6) mottles; massive; very hard, firm, 
slightly sticky and slightly plastic; many very fine 
concretions (iron and manganese oxide); few fine 
nests of gypsum; common fine accumulations of 
carbonate; strong effervescence; mildly alkaline. 


The thickness of the solum ranges from 20 to 40 
inches. The depth to free carbonates ranges from 14 to 
20 inches. Some pedons have a buried A horizon below 
a depth of 36 inches. 

The A horizon is neutral in hue ог has hue of 2.5У or 
5Y, value of 3 or 4 (2 or 3 moist), and chroma of 1. It 
dominantly is silty clay but in some pedons is silty clay 
loam or loam. It ranges from slightly acid to mildly 
alkaline and is 6 to 12 inches thick. The Bg horizon is 
silty clay, clay, or silty clay loam. The Cg horizon is 
stratified with thin layers of sand or silt in some pedons. 


Clarno series 


The Clarno series consists of deep, well drained and 
moderately well drained soils formed in glacial till on 
uplands. Permeability is moderate in the subsoil and 
moderately slow in the underlying material. Slopes range 
from 0 to 9 percent. 

Clarno soils are similar to Ethan, Hand, and Houdek 
soils and are near Bonilla, Dudley, Ethan, Prosper, and 
Tetonka soils. Bonilla and Prosper soils are in swales. 
Their mollic epipedon is thicker than that of the Clarno 
soils. Dudley soils have a natric horizon. Ethan soils are 
on the slightly higher, more convex parts of the 
landscape. Their solum is thinner than that of the Clarno 
soils. Hand soils are more stratified in the underlying 
material than the Clarno soils. Houdek soils have an 
argillic horizon. Tetonka soils are poorly drained and are 
in depressions. 

Typical pedon of Clarno loam, in an area of Clarno- 
Bonilla loams, 2 to 6 percent slopes, 100 feet north and 
1,750 feet east of the southwest corner of sec. 9, Т. 108 
М., А. 62 W. 


Ар--0 to 6 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; weak medium subangular blocky 
structure parting to weak fine granular; slightly hard, 
friable, slightly sticky; neutral; abrupt smooth 
boundary. 

B21—6 to 13 inches; olive brown (2.5Y 4/3) clay loam, 
very dark grayish brown (2.5Y 3/2) moist; weak 
medium prismatic structure parting to weak medium 
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and fine subangular blocky; hard, friable, slightly 
sticky and slightly plastic; few tongues, black (10YR 
2/1) moist; neutral; clear wavy boundary. 

B22—13 to 18 inches; light olive brown (2.5Y 5/3) clay 
loam, olive brown (2.5Y 4/3) moist; weak medium 
prismatic structure parting to weak medium 
subangular blocky; hard, friable, slightly sticky and 
slightly plastic; coatings on faces of peds, dark 
grayish brown (2.5Y 4/2) moist; neutral; clear wavy 
boundary. 

B3ca—18 to 31 inches; pale yellow (2.5Y 7/3) loam, 
light olive brown (2.5Y 5/3) moist; weak coarse 
prismatic structure parting to weak coarse and 
medium subangular blocky; hard, friable, slightly 
sticky and slightly plastic; few fine accumulations of 
carbonate; strong effervescence; mildly alkaline; 
gradual wavy boundary. 

Cica—31 to 41 inches; pale yellow (2.5Y 7/3) loam, 
light olive brown (2.5Y 5/3) moist; few fine distinct 
yellowish brown (10YR 5/6) mottles; massive; hard, 
friable, slightly sticky and slightly plastic; few fine 
accumulations of carbonate; strong effervescence; 
mildly alkaline; gradual wavy boundary. 

C2—41 to 60 inches; pale yellow (2.5Y 7/3) loam, light 
olive brown (2.5Y 5/3) moist; common fine distinct 
yellowish brown (10YR 5/6) and very dark brown 
(10YR 2/2) and common fine and medium faint olive 
(БҮ 5/3) mottles; massive; hard, friable, slightly 
Sticky and slightly plastic; common fine nests of 
gypsum; few fine and medium accumulations of 
carbonate; strong effervescence; mildly alkaline. 


The thickness of the solum ranges from 20 to 42 
inches. The depth to free carbonates dominantly is 16 to 
18 inches but ranges from 12 to 26 inches. The mollic 
epipedon ranges from 8 to 20 inches in thickness. 

The A horizon has value of 3 or 4 (2 or 3 moist) and 
chroma of 1 or 2. It dominantly is loam but in some 
pedons is fine sandy loam. It is 6 to 12 inches thick and 
is neutral or slightly acid. The B2 horizon has hue of 
2.5Y or 10YR. The B and C horizons are clay юат or 
loam. The mottles in the C horizon are inherited from the 
parent material. 


Davis series 


The Davis series consists of deep, well drained soils 
formed in local alluvial-colluvial deposits. Permeability is 
moderate. These soils are on foot slopes, fans, and low 
terraces along streams. Slopes range from 0 to 6 
percent. 

Davis soils are similar to Bonilla soils and are near 
Betts, Clamo, Clarno, Houdek, and Lamo soils. The well 
drained Betts, Clarno, and Houdek soils are higher on 
the landscape than the Davis soils. Their mollic epipedon 
is thinner than that of the Davis soils. Bonilla soils have 
a subsoil that is more strongly expressed than that of the 
Davis soils. The poorly drained Clamo and somewhat 
poorly drained Lamo soils are on flood plains. 
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Typical pedon of Davis loam, 2 to 6 percent slopes, 
260 feet west and 1,400 feet south of the northeast 
corner of sec. 19, T. 107 N., R. 60 W. 


А11--0 to 5 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; weak fine granular structure; 
slightly hard, friable; neutral; clear smooth boundary. 

A12—5 to 10 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; weak coarse and medium 
subangular blocky structure parting to weak fine 
granular; slightly hard, friable; neutral; clear smooth 
boundary. 

B1—10 to 17 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; weak coarse and medium 
prismatic structure parting to weak medium 
subangular blocky; hard, friable; neutral; gradual 
wavy boundary. 

B21—17 to 26 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; weak coarse and medium 
prismatic structure parting to moderate medium 
subangular blocky; hard, friable; neutral; gradual 
wavy boundary. 

B22—26 to 37 inches; grayish brown (10YR 5/2) loam, 
very dark grayish brown (10YR 3/2) moist; weak 
medium prismatic structure parting to moderate 
medium subangular blocky; hard, friable; few 
tongues, black (10YR 2/1) moist; neutral; clear wavy 
boundary. 

B3ca—37 to 44 inches; brown (10YR 5/3) clay loam, 
dark brown (10YR 3/3) moist; few fine distinct 
yellowish brown (10YR 5/6) mottles; weak coarse 
and medium subangular blocky structure; hard, 
friable, slightly sticky and slightly plastic; common 
fine accumulations of carbonate; strong 
effervescence; mildly alkaline; gradual wavy 
boundary. 

С1са--44 to 55 inches; brown (10YR 5/3) clay loam, 
dark brown (10YR 3/3) moist; few fine distinct 
yellowish brown (10YR 5/6) mottles; massive; hard, 
friable, slightly sticky and slightly plastic; common 
fine accumulations of carbonate; strong 
effervescence; mildly alkaline; gradual wavy 
boundary. 

C2—55 to 60 inches; pale brown (10YR 6/3) loam, 
brown (10 YR 4/3) moist; few fine distinct yellowish 
brown (10 YR 5/6) mottles; massive; slightly hard, 
friable, slightly sticky; few fine accumulations of 
carbonate; strong effervescence; mildly alkaline. 


The thickness of the solum and the depth to 
carbonates range from 30 to 50 inches. The mollic 
epipedon is 20 to 55 inches thick. 

The A horizon has value of 3 or 4 and chroma of 1 or 
2. It is 8 to 18 inches thick. It dominantly is loam, but the 
range includes silt loam. The B2 horizon has value of 3 
to 5 (2 to 4 moist). It is loam, silt loam, or clay loam and 
is slightly acid or neutral. The C horizon is clay loam, 
loam, sandy loam, silt loam, or silty clay loam. 
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Davison series 


The Davison series consists of deep, moderately well 
drained soils formed in loamy glacial drift on uplands. 
Permeability is moderate. Slopes range from 0 to 3 
percent. 

Davison soils are similar to Davison Variant and 
Fedora soils and are near Clarno, Hand, Prosper, Shue, 
Tetonka, and Worthing soils. Davison Variant soils 
contain more silt and less sand in the contro! section 
than the Davison soils. Fedora soils contain more sand 
and less clay in the control section than the Davison 
soils. Clarno, Hand, Prosper, Shue, Tetonka, and 
Worthing soils do not have a calcic horizon. Clarno and 
Hand soils are on uplands, Prosper and Shue soils in 
swales, and Tetonka and Worthing soils in depressions. 

Typical pedon of Davison loam, in an area of Tetonka- 
Davison-Clarno complex, 0 to 2 percent slopes, 147 feet 
north and 2,300 feet east of the southwest corner of 
sec. 6, Т. 108 М., В. 61 М. 


Ар—0 to 8 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; weak medium subangular blocky 
structure parting to weak fine granular; slightly hard, 
friable; slight effervescence; neutral; abrupt smooth 
boundary. 

C1ca—8 to 12 inches; pale yellow (2.5Y 7/3) loam, light 
olive brown (2.5Y 5/3) moist; weak coarse 
subangular blocky structure; hard, friable; few fine 
nests of gypsum; few fine accumulations of 
carbonate; strong effervescence; mildly alkaline; 
gradual wavy boundary. 

C2ca—12 to 28 inches; pale yellow (2.5Y 7/3) loam, 
light olive brown (2.5Y 5/3) moist; few fine distinct 
yellowish brown (10YR 5/6) mottles; weak coarse 
subangular blocky structure; hard, friable; common 
fine nests of gypsum; common fine accumulations of 
carbonate; strong effervescence; mildly alkaline; 
gradual wavy boundary. 

C3cs—28 to 37 inches; pale yellow (2.5Y 7/3) loam, light 
olive brown (2.5Y 5/3) moist; few fine distinct gray 
(5Y 5/1) and strong brown (7.5YR 5/6) mottles; 
massive; hard, friable; common fine nests of 
gypsum; common fine accumulations of carbonate; 
strong effervescence; mildly alkaline; gradual wavy 
boundary. 

C4cs— 37 to 60 inches; pale yellow (2.5Y 7/3) loam, light 
olive brown (2.5Y 5/3) moist; common fine and 
medium distinct gray (БҮ 5/1) and strong brown 
(7.5YR 5/6) and few fine distinct dark reddish brown 
(BYR 2/2) mottles; massive; hard, friable; medium 
threads and nests of gypsum; strong effervescence; 
mildly alkaline. 


The mollic epipedon ranges from 7 to 15 inches in 
thickness. The calcic horizon is at a depth of 6 to 15 
inches. 

The A horizon has value of 3 to 5 (2 or 3 moist) and 
chroma of 1 or 2. It is neutral to moderately alkaline and 
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is 7 to 12 inches thick. It dominantly is loam, but the 
range includes silt loam and loamy fine sand. Some 
pedons have an AC horizon. The Cca horizon has hue of 
10YR or 2.5Y, value of 5 to 7 (4 or 5 moist), and chroma 
of 3 or 4. It is clay loam or loam and is mildly alkaline or 
moderately alkaline. The C horizon is stratified loam, 
sandy loam, silt loam, and clay loam in some pedons. 
Some pedons have sand below a depth of 40 inches. 


Davison Variant 


The Davison Variant consists of deep, moderately well 
drained soils formed in calcareous, silty glaciolacustrine 
sediments on uplands. Permeability is moderate. Slopes 
range from 0 to 3 percent. 

Davison Variant soils are similar to Davison and 
Fedora soils and are near Carthage, Elsmere, 
Forestburg, Hand, Orwet, and Shue soils. Davison and 
Fedora soils contain more sand and less silt than the 
Davison Variant soils. Carthage, Elsmere, Forestburg, 
Hand, and Shue soils are deeper to carbonates than the 
Davison Variant soils. Carthage, Forestburg, and Hand 
Soils are on the higher parts of the landscape. The 
somewhat poorly drained Elsmere and Shue and poorly 
drained Orwet soils are on the lower parts of the 
landscape. 

Typical pedon of Davison Variant silt loam, 212 feet 
South and 263 feet west of the northeast corner of sec. 
36, T. 107 М., А. 62 W. 


Ар—0 to 8 inches; dark gray (10YR 4/1) silt loam, very 
dark gray (10YR 3/1) moist; weak fine granular 
structure; slightly hard, friable; strong effervescence; 
mildly alkaline; clear smooth boundary. 

ACca—8 to 16 inches; light yellowish brown (2.5Y 6/3) 
silt loam, light olive brown (2.5Y 5/3) moist; weak 
coarse subangular blocky structure; slightly hard, 
friable; few fine accumulations of carbonate; strong 
effervescence; mildly akaline; gradual smooth 
boundary. 

C1ca—16 to 32 inches; pale yellow (2.5Ү 7/3) silt loam, 
light olive brown (2.5Y 5/3) moist; few fine distinct 
yellowish brown (10YR 5/6) and few fine faint gray 
(10YR 6/1) mottles; massive; soft, friable; few fine 
accumulations of carbonate; strong effervescence; 
mildly alkaline; gradual smooth boundary. 

C2ca—32 to 49 inches; pale yellow (2.5Y 7/3) very fine 
sandy loam, light olive brown (2.5Y 5/3) moist; 
common fine and medium distinct dark brown 
(7.5YR 4/4) and light brownish gray (2.5Y 6/2) 
mottles; massive; soft, friable; few fine dark stains 
(iron and manganese oxide); few fine accumulations 
of carbonate; strong effervescence; mildly alkaline; 
gradual smooth boundary. 

C3—49 to 60 inches; pale yellow (2.5Y 7/3) very fine 
sandy loam, light yellowish brown (2.5Y 6/3) moist; 
common medium distinct dark brown (7.5YR 4/4) 
mottles; massive; soft, friable; common fine dark 
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stains (iron and manganese oxide); few medium 
accumulations of carbonate; strong effervescence; 
mildly alkaline. 


The thickness of the mollic epipedon ranges from 7 to 
12 inches. Carbonates typically are at the surface but 
are leached to a depth of 7 to 10 inches in some 
pedons. 

The A horizon has value of 4 or 5 (2 or 3 moist) and 
chroma of 1 or 2. It is 5 to 10 inches thick. It dominantly 
is silt loam but in some pedons is very fine sandy loam. 
It is neutral to moderately alkaline. Some pedons do not 
have an AC horizon. The C horizon has value of 5 to 8 
(4 to 6 moist) and chroma of 3 or 4. It has strata of fine 
sandy loam or fine sand in some pedons. 


Delmont series 


The Deimont series consists of somewhat excessively 
drained soils that are shallow over gravelly sand. 
Permeability is moderate or moderately rapid in the 
subsoil and rapid in the underlying material. These soils 
are on uplands and stream terraces. Slopes range from 
0 to 6 percent. 

Delmont soils are similar to Enet soils and are near 
Alwilda, Carthage, Enet, Fedora, and Hand soils. Alwilda 
and Carthage soils contain more sand and less clay in 
the subsoil than the Delmont soils. Enet soils are deeper 
to gravelly sand than the Delmont soils. Hand soils do 
not have gravelly sand in the underlying material. 
Alwilda, Carthage, Enet, and Hand soils are in positions 
on the landscape similar to those of the Delmont soils. 
The poorly drained Fedora soils are on the lower parts of 
the landscape. 

Typical pedon of Delmont loam, 0 to 2 percent slopes, 
306 feet east and 2,150 feet north of the southwest 
corner of sec. 17, T. 108 N., R. 62 W. 


Ар--0 to 5 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; weak fine granular structure; soft, 
friable; neutral; abrupt smooth boundary. 

B21—5 to 10 inches; dark grayish brown (10YR 4/2) 
loam, very dark brown (10YR 2/2) moist; weak 
medium prismatic structure parting to weak medium 
subangular blocky; slightly hard, friable; neutral; 
clear wavy boundary. 

B22—10 to 14 inches; grayish brown (10YR 5/2) loam, 
very dark grayish brown (10YR 3/2) moist; weak 
coarse prismatic structure parting to weak medium 
subangular blocky; slightly hard, friable; few pebbles; 
neutral; clear wavy boundary. 

ПС1са--14 to 27 inches; grayish brown (10YR 5/2) 
gravelly loamy sand, dark grayish brown (10YR 4/2) 
moist; single grain; loose; gravel coated with 
carbonates; strong effervescence; mildly alkaline; 
gradual wavy boundary. 

ІС2--27 to 60 inches; brown (10YR 5/3) gravelly sand, 
brown (10YR 4/3) moist; single grain; loose; strong 
effervescence; mildly alkaline. 
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The thickness of the solum, the thickness of the mollic 
epipedon, and the depth to carbonates range from 10 to 
20 inches and correspond to the depth to the gravelly 
underlying material. 

The A horizon has value of 3 or 4 (2 or 3 moist) and 
chroma of 1 to 3. It is neutral or mildly alkaline and 
ranges from 4 to 7 inches in thickness. The B2 horizon 
has value of 3 to 5. Some pedons have a B3 horizon. 
The НС horizon has thin layers of fine sand, loam, or 
sandy loam in some pedons. 


Doger series 


The Doger series consists of deep, somewhat 
excessively drained soils formed in sandy material on 
uplands. Permeability is rapid. Slopes range from 0 to 6 
percent. 

Doger soils are similar to Alwilda and Forestburg soils 
and are near Alwilda, Blendon, Elsmere, Forestburg, 
Orwet, and Shue soils. Alwilda soils are underlain by 
gravelly sand. Blendon soils contain more clay and less 
sand in the subsoil than the Doger soils. Elsmere and 
Shue soils are somewhat poorly drained and are on the 
lower parts of the landscape. Forestburg soils have a 
loamy ПС horizon. Orwet soils are poorly drained and аге 
on the lowest part of the landscape. 

Typical pedon of Doger loamy fine sand, 0 to 2 
percent slopes, 162 feet south and 1,460 feet west of 
the northeast corner of sec. 18, T. 107 N., R. 61 W. 


Ар--0 to 9 inches; dark gray (10YR 4/1) loamy fine 
sand, black (10YR 2/1) moist; weak fine granular 
structure; soft, very friable; slightly acid; abrupt 
smooth boundary. 

A12—9 to 14 inches; dark grayish brown (10YR 4/2) 
loamy fine sand, very dark brown (10YR 2/2) moist; 
weak coarse and medium subangular blocky 
Structure; soft, loose; slightly acid; clear wavy 
boundary. 

АС—14 to 23 inches; grayish brown (10YR 5/2) fine 
sand, very dark grayish brown (10YR 3/2) moist; 
weak medium and coarse subangular blocky 
structure parting to single grain; loose; neutral; clear 
wavy boundary. 

С1--23 to 50 inches; brown (10YR 5/3) fine sand, dark 
grayish brown (10YR 4/2) moist; single grain; loose; 
neutral; gradual wavy boundary. 

C2—50 to 60 inches; pale brown (10YR 6/3) fine sand, 
brown (10YR 4/3) moist; single grain; loose; slight 
effervescence; mildly alkaline. 


The thickness of the solum ranges from 20 to 50 
inches. The organic matter content below a depth of 20 
inches is less than 1 percent, but the dark colors may 
extend to a depth of 50 inches. 

The A horizon has value of 3 to 5 (2 or 3 moist) and 
chroma of 1 to 3. It is 14 to 24 inches thick. The AC 
horizon has value of 3 to 5 (2 or 3 moist) and chroma of 
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1 to 3. It is loamy fine sand or fine sand. The C horizon 
has value of 5 to 7 (4 to 6 moist). it is loamy fine sand, 
loamy sand, or fine sand. 


Dudley series 


The Dudley series consists of deep, somewhat poorly 
drained and moderately well drained soils formed in 
glacial till on uplands. Permeability is very slow in the 
subsoil and moderately slow or slow in the underlying 
material. Slopes range from 0 to 6 percent. 

Dudley soils are similar to Farmsworth soils and are 
near Clarno, Houdek, Hoven, Jerauld, Prosper, Stickney, 
and Tetonka soils. Clarno, Houdek, Prosper, and 
Tetonka soils do not have a natric horizon. Also, Hoven 
and Tetonka soils are poorly drained and are in 
depressions. Farmsworth soils formed in glaciolacustrine 
deposits. Jerauld soils are shallower to visible salts than 
the Dudley soils. Stickney soils do not have columnar 
structure in the B2t horizon. Clarno, Houdek, Jerauld, 
and Stickney soils are in positions on the landscape 
similar to those of the Dudley soils. Prosper soils are in 
swales. 

Typical pedon of Dudley silt loam, in an area of 
Clarno-Dudley complex, 2 to 6 percent slopes, 1,250 feet 
east and 1,585 feet south of the northwest corner of 
sec. 20, T. 107 N., В. 62 W. 


А1—0 to 6 inches; dark gray (10YR 4/1) silt loam, black 
(10 YR 2/1) moist; weak fine granular structure; soft, 
friable; slightly acid; clear smooth boundary. 

A2—6 to 8 inches; grayish brown (10YR 5/2) silt loam, 
dark grayish brown (10YR 4/2) moist; weak medium 
platy structure parting to weak fine granular; soft, 
very friable; slightly acid; abrupt smooth boundary. 

B21t—8 to 11 inches; dark gray (10YR 4/1) clay loam, 
very dark gray (10YR 3/1) moist; moderate medium 
columnar structure parting to moderate medium 
blocky; very hard, very firm, sticky and plastic; thin 
continuous grayish brown (10YR 5/2) coatings on 
the tops of columnar peds; shiny films on vertical 
faces of peds; neutral; clear wavy boundary. 

В221—11 to 18 inches; dark gray (10YR 4/1) clay loam, 
very dark gray (10YR 3/1) moist; moderate medium 
prismatic structure parting to strong medium and 
fine blocky; very hard, very firm, sticky and plastic; 
shiny films on faces of peds; mildly alkaline; clear 
wavy boundary. 

B23tcs—18 to 21 inches; dark grayish brown (2.5Y 4/2) 
clay loam, very dark grayish brown (2.5Y 3/2) moist; 
weak medium prismatic structure parting to 
moderate medium subangular blocky; very hard, 
firm, slightly sticky and slightly plastic; few coatings 
on vertical faces of peds, very dark gray (10YR 3/1) 
moist; common fine nests and threads of gypsum; 
moderately alkaline; clear wavy boundary. 

B3cs—21 to 31 inches; light yellowish brown (2.5Y 6/3) 
silty clay loam, light olive brown (2.5Y 5/3) moist; 
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weak coarse prismatic structure parting to weak 
medium subangular blocky; hard, friable, slightly 
sticky and slightly plastic; common fine nests of 
gypsum; few fine accumulations of carbonate; strong 
effervescence; moderately alkaline; gradual wavy 
boundary. 

Ccs—31 to 60 inches; light yellowish brown (2.5Y 6/3) 
clay loam, light olive brown (2.5Y 5/3) moist; 
common fine distinct strong brown (7.5YR 5/6) and 
few fine and medium faint gray (SY 5/1) mottles; 
weak coarse and medium subangular blocky 
structure; hard, firm, slightly sticky and slightly 
plastic; common fine medium nests of gypsum; few 
fine accumulations of carbonate; strong 
effervescence; moderately alkaline. 


The solum is 21 to 45 inches thick. The thickness of 
the mollic epipedon ranges from 20 to 40 inches. The 
depth to free carbonates ranges from 16 to 35 inches. 

The A1 horizon has value of 3 to 5 (2 or 3 moist) and 
chroma of 1 or 2. It is 4 to 7 inches thick. It dominantly is 
silt loam, but the range includes loam. The A horizon is 
neutral or slightly acid. The A2 horizon has value of 5 to 
7 (3 to 5 moist) and chroma of 1 or 2. It is 1 to 3 inches 
thick and is loam or silt loam. It typically is mixed with 
the A1 horizon in cultivated areas. The B2t horizon has 
hue of 10YR or 2.5Y, value of 3 to 5 (2 or 3 moist), and 
chroma of 1 or 2. It is clay loam, silty clay, silty clay 
loam, or clay. 


Durrstein series 


The Durrstein series consists of deep, poorly drained 
soils formed in clayey alluvium and glaciolacustrine 
sediments. Permeability is slow or very slow. These soils 
are in broad drainageways. Slopes are less than 2 
percent. 

Durrstein soils are similar to Jerauld and Lute soils and 
are near Artesian, Clamo, Farmsworth, Hoven, Lute, and 
Whitelake soils. Artesian and Clamo soils do not have a 
natric horizon. Farmsworth and Jerauld soils are 
somewhat poorly drained. Hoven soils are deeper to 
visible salts than the Durrstein soils. They are in 
depressions. The moderately well drained Whitelake and 
somewhat poorly drained Lute soils are on the slightly 
higher parts of the landscape. Artesian and Farmsworth 
Soils are in broad basins. Clamo soils are on flood plains. 

Typical pedon of Durrstein silt loam, 174 feet east and 
228 feet south of the northwest corner of sec. 1, T. 107 
N., В. 62 W. 


A2—0 to 1 inch; gray (10ҮН 6/1) silt loam, dark gray 
(10YR 4/1) moist; few fine distinct yellowish brown 
(10YR 5/6) mottles; weak fine granular structure; 
soft, friable; neutral; abrupt smooth boundary. 

B21t—1 to 5 inches; dark gray (10YR 4/1) clay, black 
(10YR 2/1) moist; moderate medium columnar 
structure parting to moderate medium subangular 
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blocky; very hard, very firm, sticky and plastic; 
moderately alkaline; clear smooth boundary. 

B22t—5 to 7 inches; dark gray (10YR 4/1) clay, black 
(10YR 2/1) moist; weak coarse prismatic structure 
parting to moderate medium subangular blocky; very 
hard, very firm, sticky and plastic; few fine threads of 
salts; moderately alkaline; clear smooth boundary. 

B3cs—7 to 12 inches; gray (2.5Y 5/1) clay, very dark 
gray (5Y 3/1) moist; few fine distinct yellowish 
brown (10YR 5/6) mottles; weak coarse prismatic 
structure parting to weak medium subangular blocky; 
very hard, very firm, sticky and plastic; common fine 
nests of gypsum; few fine accumulations of 
carbonate; strong effervescence; moderately 
alkaline; clear smooth boundary. 

Cigca—12 to 22 inches; gray (2.5Y 5/1) clay, very dark 
gray (5Y 3/1) moist; weak medium and coarse 
subangular blocky structure; very hard, very firm, 
sticky and plastic; few fine nests of gypsum; 
common medium accumulations of carbonate; 
strong effervescence; moderately alkaline; gradual 
wavy boundary. 

C2g—22 to 29 inches; gray (5Y 5/1) silty clay, dark gray 
(5Y 4/1) moist; few fine faint olive (5Y 4/3) mottles; 
weak medium blocky structure; very hard, very firm, 
sticky and plastic; few fine nests of gypsum; few 
medium accumulations of carbonate; strong 
effervescence; moderately alkaline; gradual wavy 
boundary. 

C3g—29 to 60 inches; gray (5Y 6/1) silty clay, gray (5У 
5/1) moist; few fine distinct strong brown (7.5YR 5/ 
6) and few fine faint olive (5Y 4/3) mottles; weak 
medium and coarse subangular blocky structure; 
very hard, very firm, sticky and plastic; thin layer of 
fine sand at 42 inches; thin layer of black (EY 2/1) 
silty clay at 49 inches; common medium 
accumulations of carbonate; strong effervescence; 
moderately alkaline. 


The thickness of the solum ranges from 10 to 30 
inches. The depth to visible salts ranges from 5 to 15 
inches. 

Some pedons have an A1 horizon, which is less than 
2 inches thick. The A2 horizon has value of 5 or 6 (3 or 
4 moist) and chroma of 1 or 2. It dominantly is silt loam 
but in some pedons is loam or silty clay loam. It ranges 
from 1 to 4 inches in thickness. The B2t horizon has hue 
of 10YR or 2.5Y, value of 4 or 5 (2 or 3 moist), and 
chroma of 1 or 2. It is clay or silty clay averaging as low 
as 45 percent clay in some pedons and as high as 60 
percent clay in others. It is mildly alkaline or moderately 
alkaline. The B3 horizon and the upper part of the C 
horizon have few to many nests of gypsum and are 
moderately alkaline or strongly alkaline. The C horizon is 
clay, silty clay, or clay loam and commonly has strata of 
coarser material below a depth of 40 inches. A buried 
horizon is below a depth of 40 inches in some pedons. 
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Els series 


The Els series consists of deep, somewhat poorly 
drained soils formed in eolian sandy material. 
Permeability is rapid. These soils are in slight 
depressions or in nearly level areas on uplands. Slopes 
range from 0 to 3 percent. 

Els soils are similar to Elsmere and Ipage soils and are 
near Elsmere, Forestburg, Граде, and Shue soils. 
Elsmere and Shue soils have a mollic epipedon. 
Forestburg and !page soils are moderately well drained. 
Forestburg soils are in the slightly higher areas on 
uplands. Shue soils are on the slightly lower parts of the 
landscape. 

Typical pedon of Els loamy fine sand, in an area of 
Ipage-Els loamy fine sands, 650 feet north and 590 feet 
east of the southwest corner of sec. 27, T. 107 N., R. 61 
W. 


А1—0 to B inches; dark grayish brown (10YR 4/2) loamy 
fine sand, very dark grayish brown (10 YR 3/2) 
moist; common fine distinct strong brown (7.5YR 5/ 
6) mottles; weak medium subangular blocky 
structure parting to single grain; soft, very friable; 
common fine roots; neutral; clear smooth boundary. 

AC—8 to 14 inches; grayish brown (10YR 5/2) fine sand, 
dark grayish brown (10YR 4/2) moist; common fine 
distinct yellowish brown (10YR 5/6) mottles; single 
grain; loose; few tongues, very dark grayish brown 
(10YR 3/2) moist; neutral; clear smooth boundary. 

C1—14 to 26 inches; pale brown (10 YR 6/3) fine sand, 
brown (10YR 5/3) moist; common medium distinct 
yellowish brown (10YR 5/6) mottles; single grain; 
loose; thin layer of very dark brown (10YR 2/2) 
loamy fine sand at a depth of 15 inches; neutral; 
clear smooth boundary. 

C2—26 to 48 inches; light brownish gray (2.5Y 6/2) fine 
sand, grayish brown (2.5Y 5/2) moist; common 
medium distinct yellowish brown (10YR 5/6) mottles; 
single grain; loose; neutral; clear smooth boundary. 

Ab—48 to 55 inches; gray (10YR 5/1) loamy fine sand, 
very dark gray (10YR 3/1) moist; common medium 
faint grayish brown (2.5Y 5/2) and few fine distinct 
strong brown (7.5YR 5/6) mottles; massive; slightly 
hard, very friable; neutral; clear smooth boundary. 

C3—55 to 60 inches; light brownish gray (2.5Y 6/2) 
loamy fine sand, grayish brown (2.5Y 5/2) moist; 
common medium distinct light olive gray (БҮ 6/2) 
and few fine distinct strong brown (7.5YR 5/6) 
mottles; massive; slightly hard, very friable; few fine 
accumulations of carbonate; slight effervescence; 
neutral. 


The thickness of the solum ranges from 12 to 18 
inches. The soils are neutral or mildly alkaline 
throughout. 

The A horizon has value of 4 to 6 (3 to 5 moist) and 
chroma of 1 or 2. It dominantly is loamy fine sand, but 
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the range includes fine sand. The С horizon has thin 
layers of gravelly sand to very fine sandy loam between 
depths of 40 and 60 inches in some pedons. 


Elsmere series 


The Elsmere series consists of deep, somewhat poorly 
drained soils formed in sandy material overlying silty and 
loamy material. Permeability is rapid in the sandy 
material and moderately slow in the silty and loamy 
underlying material. These soils are in slight depressions 
or in nearly level areas on uplands. Slopes range from 0 
to 2 percent. 

Elsmere soils are similar to Els, Іраде, and Shue soils 
and are near Doger, Els, Forestburg, Ipage, Orwet, and 
Shue soils. The somewhat excessively drained Doger 
and moderately well drained Forestburg soils are on the 
higher parts of the landscape. Els and Ipage soils do not 
have a mollic epipedon. Orwet soils are poorly drained 
and are on the lower parts of the landscape. They have 
a calcic horizon. Shue soils are loamy at a depth of 20 
to 40 inches. 

Typical pedon of Elsmere loamy fine sand, loamy 
substratum, 1,575 feet east and 1,930 feet north of the 
southwest corner of sec. 28, T. 107 N., R. 61 W. 


Ар--0 to 6 inches; dark gray (10УВ 4/1) loamy fine 
sand, black (10YR 2/1) moist; weak fine granular 
structure; soft, very friable; neutral; abrupt smooth 
boundary. 

А12—6 to 16 inches; dark gray (10YR 4/1) loamy fine 
sand, black (10YR 2/1) moist; weak coarse and 
medium subangular blocky structure; soft, very 
friable; neutral; clear smooth boundary. 

AC—16 to 25 inches; dark grayish brown (10YR 4/2) 
loamy fine sand, very dark brown (10YR 2/2) moist; 
common fine distinct strong brown (7.5YR 5/6) 
mottles; weak coarse and medium subangular 
blocky structure; soft, very friable; mildly alkaline; 
clear wavy boundary. 

C1—25 to 33 inches; light brownish gray (2.5Y 6/2) 
loamy fine sand, dark grayish brown (2.5Y 4/2) 
moist; many fine distinct strong brown (7.5YR 5/6) 
mottles; single grain; loose; few pebbles; few fine 
accumulations of carbonate; strong effervescence; 
mildly alkaline; clear smooth boundary. 

C2—33 to 45 inches; light gray (2.5Y 7/2) fine sand, 
grayish brown (2.5Y 5/2) moist; many fine distinct 
strong brown (7.5YR 5/6) mottles; single grain; 
loose; few pebbles; few fine accumulations of 
carbonate; strong effervescence; mildly alkaline; 
clear wavy boundary. 

ПСЗ-—45 to 60 inches; light gray (5Y 7/1) stratified silt 
loam and very fine sandy loam, gray (БҮ 5/1) moist; 
common fine and medium distinct strong brown 
(7.5YR 5/6) and few medium faint dark gray (5Y 4/ 
1) and very dark gray (5Y 3/1) mottles; massive; 
soft, friable; few pebbles; common fine dark stains 
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(iron and manganese oxide); strong effervescence; 
mildly alkaline. 


The thickness of the mollic epipedon ranges from 10 
to 20 inches. The thickness of the solum ranges from 16 
to 36 inches. In most pedons carbonates are only in the 
lower part of the profile, but in some pedons they are 
near the surface. 

The A horizon has value of 4 or 5 (2 or 3 moist) and 
chroma of 1 or 2. It dominantly is loamy fine sand but in 
some pedons is fine sandy loam. It is 10 to 20 inches 
thick and ranges from slightly acid to mildly alkaline. The 
C horizon has value of 5 to 7 (4 or 5 moist). It is fine 
sand or loamy fine sand. The НС horizon is stratified and 
ranges from silt loam to gravelly sand. 


Enet series 


The Enet series consists of well drained soils that are 
moderately deep over gravelly sand. Permeability is 
moderate in the subsoil and rapid in the underlying 
material. These soils are on terraces and uplands. 
Slopes range from 0 to 6 percent. 

Enet soils are similar to Alwilda and Delmont soils and 
commonly are near Blendon, Delmont, Fedora, and 
Woonsocket soils. Blendon soils are not underlain by 
gravelly sand. Delmont soils are shallower to gravelly 
sand than the Enet soils. Fedora soils are poorly drained 
and are on the lower parts of the landscape. They have 
a calcic horizon. The moderately well drained 
Woonsocket soils have an argillic horizon. Alwilda, 
Вепдоп, Delmont, and Woonsocket soils are in positions 
on the landscape similar to those of the Enet soils. 

Typical pedon of Enet loam, 0 to 2 percent slopes, 

141 feet south and 222 feet east of the northwest corner 
of sec. 27, Т. 108 М., В. 62 W. 


Ар--0 to 5 inches; dark gray (10ҮН 4/1) loam, black 
(10YR 2/1) moist; weak fine granular structure; 
slightly hard, friable; slightly acid; abrupt smooth 
boundary. 

А12—5 to 8 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; weak medium subangular blocky 
structure parting to weak fine granular; slightly hard, 
friable; neutral; clear wavy boundary. 

B21—8 to 13 inches; dark gray (10YR 4/1) loam, very 
dark brown (10YR 2/2) moist; weak medium 
prismatic structure parting to weak medium and 
coarse subangular blocky; slightly hard, friable, 
slightly sticky; few tongues, black (10YR 2/1) moist; 
neutral; clear wavy boundary. 

B22—13 to 23 inches; dark grayish brown (10YR 4/2) 
loam, very dark grayish brown (10YR 3/2) moist; 
weak medium prismatic structure parting to weak | 
medium and coarse subangular blocky; hard, friable; 
neutral; clear wavy boundary. 

B3—23 to 27 inches; grayish brown (10YR 5/2) loam, 
very dark grayish brown (10YR 3/2) moist; weak 
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coarse and medium subangular blocky structure; 
hard, friable; neutral; clear wavy boundary. 

ІСІса--27 to 35 inches; light brownish gray (10ҮН 6/2) 
gravelly loamy sand, dark grayish brown (10YR 4/2) 
moist; single grain; soft, loose; common fine 
accumulations of carbonate; undersides of gravel 
coated with carbonate; strong effervescence; 
moderately alkaline; clear smooth boundary. 

ІІС2--35 to 50 inches; pale brown (10YR 6/3) gravelly 
sand, brown (10YR 4/3) moist; single grain; loose; 
few fine and medium accumulations of carbonate; 
undersides of gravel coated with carbonate; strong 
effervescence; moderately alkaline; gradual wavy 
boundary. 

ІСЗ--50 to 60 inches; multicolored gravelly sand; single 
grain; loose; strong effervescence; moderately 
alkaline. 


The thickness of the solum and of the mollic epipedon 
ranges from 20 to 40 inches and corresponds to the 
depth to gravelly sand. 

The A horizon has value of 3 or 4 (2 or 3 moist) and 
chroma of 1 or 2. It dominantly is loam but in some 
pedons is fine sandy loam. It is 670 9 inches thick. The 
B2 horizon has value of 3 to 5. It is neutral or mildly 
alkaline and is loam or sandy clay loam. 


Ethan series 


The Ethan series consists of deep, well drained soils 
formed in glacial till and loamy glacial melt water 
deposits. Permeability is moderate in the subsoil and 
moderately slow in the underlying material. These soils 
are on uplands. Slopes range from 2 to 15 percent. 

Ethan soils are similar to Betts and Clarno soils and 
are near Betts, Bonilla, Clarno, Forestburg, Hand, and 
Houdek soils. Betts soils do not have a mollic epipedon. 
Bonilla soils are in swales. The moderately well drained 
Forestburg soils are on uplands. Clarno, Hand, and 
Houdek soils are leached of carbonates to a greater 
depth than the Ethan soils and generally are less 
sloping. 

Typical pedon of Ethan loam, in an area of Ethan- 
Clarno loams, 6 to 9 percent slopes, 126 feet south and 
1,050 feet west of the northeast corner of sec. 33, T. 
108 М., В. 61 W. 


А1—0 to 6 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; weak fine granular structure; 
slightly hard, friable; neutral; clear smooth boundary. 

B2—6 to 9 inches; dark grayish brown (10YR 4/2) loam, 
very dark grayish brown (10YR 3/2) moist; weak 
medium prismatic structure parting to weak fine and 
medium subangular blocky; slightly hard, friable; 
strong effervescence; mildly alkaline; clear wavy 
boundary. 

B3ca—9 to 24 inches; light brownish gray (2.5Y 6/2) 
clay loam, grayish brown (2.5Y 5/2) moist; weak 
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coarse and medium subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic; common fine accumulations of carbonate; 
violent effervescence; mildly alkaline; gradual wavy 
boundary. 

Сіса--24 to 43 inches; light yellowish brown (2.5Y 6/3) 
clay loam, light olive brown (2.5Y 5/3) moist; 
massive; slightly hard, friable, slightly sticky and 
slightly plastic; common fine accumulations of 
carbonate; violent effervescence; mildly alkaline; 
gradual wavy boundary. 

C2—43 to 60 inches; light yellowish brown (2.5Y 6/4) 
clay loam, olive brown (2.5Y 4/4) moist; common 
fine distinct yellowish brown (10YR 5/6) and few 
fine faint light brownish gray (2.5Ү 6/2) mottles; 
massive; hard, friable, slightly sticky and slightly 
plastic; few fine accumulations of carbonate; strong 
effervescence; mildly alkaline. 


The thickness of the solum ranges from 12 to 25 
inches. The depth to carbonates is 4 to 9 inches in 
areas of native range, but the soil is calcareous at the 
surface in some cultivated areas. The mollic epipedon is 
7 to 10 inches thick. 

The A horizon has value of 4 or 5 (2 or 3 moist) and 
chroma of 1 or 2. It is loam, clay loam, or loamy fine 
sand. It ranges from slightly acid to mildly alkaline and is 
4 to 6 inches thick. 

The B2 horizon has hue of 10YR or 2.5Y, value of 4 or 
5 (2 or 3 moist), and chroma of 2 or 3. It is loam or clay 
loam that ranges from 18 to 30 percent clay. It ranges 
from slightly acid to mildly alkaline. Some pedons do not 
have В2 and B3 horizons but have an AC horizon, which 
is 8 to 12 inches thick. The B3 horizon is loam, silt loam, 
or clay loam and is mildly alkaline or moderately alkaline. 

The С horizon has hue of 2.5Y or 5\, value of 5 to 8 
(4 to 6 moist), and chroma of 2 to 4. It typically is clay 
loam, but in some pedons it is loam and in some it is 
stratified with silt юат and very fine sandy loam. It 
ranges from mildly alkaline to strongly alkaline. 
Accumulations of gypsum are in some pedons. The 
mottles in the C horizon are inherited from the parent 
material. 


Farmsworth series 


The Farmsworth series consists of deep, somewhat 
poorly drained soils formed in clayey and loamy 
glaciolacustrine sediments in the upland basins. 
Permeability is slow or very slow. Slopes are 0 to 2 
percent. 

Farmsworth soils are similar to Dudley soils and are 
near Artesian, Durrstein, Fedora, Whitelake, and 
Woonsocket soils. Artesian, Fedora, and Woonsocket 
soils do not have a natric horizon. Dudley soils formed in 
glacial till. Durrstein soils are poorly drained. Whitelake 
5015 are moderately well drained. They contain less clay 
in the subsoil than the Farmsworth soils. Artesian, 
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Durrstein, and Fedora soils are in basins ог 
drainageways, and Whitelake and Woonsocket soils are 
on uplands. 

Typical pedon of Farmsworth loam, in an area of 
Durrstein-Farmsworth complex, 129 feet west and 120 
feet north of the southeast corner of sec. 28, T. 108 N., 
R. 62 W. 


А1—0 to 4 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; weak fine granular structure; 
slightly hard, friable; slightly acid; clear smooth 
boundary. 

A2—4 to 6 inches; gray (10YR 5/1) clay loam, very dark 
gray (10YR 3/1) moist; weak fine granular structure; 
slightly hard, friable; slightly acid; clear smooth 
boundary. 

B21—6 to 9 inches; dark gray (10YR 4/1) clay, black 
(10YR 2/1) moist; moderate medium columnar 
structure parting to moderate medium subangular 
blocky; very hard, very firm, sticky and plastic; thin 
discontinuous coatings of gray (10YR 5/1) on the 
tops of peds and along vertical faces of peds to a 
depth of about 8 inches; slightly acid; clear smooth 
boundary. 

B22t—9 to 13 inches; dark gray (10YR 4/1) clay, black 
(10YR 2/1) moist; moderate medium prismatic 
structure parting to strong medium and fine blocky 
and subangular blocky; very hard, very firm, sticky 
and plastic; shiny coatings on vertical faces of peds; 
neutral; clear smooth boundary. 

B23t—13 to 22 inches; dark gray (10YR 4/1) clay, black 
(10YR 2/1) moist; moderate coarse prismatic 
structure parting to strong medium and fine blocky 
and subangular blocky; very hard, very firm, sticky 
and plastic; shiny coatings on vertical faces of peds; 
slight effervescence; mildly alkaline; clear wavy 
boundary. 

ВЗсасв--22 to 28 inches; gray (10YR 5/1) clay, very 
dark gray (10YR 3/1) moist; few fine distinct olive 
brown (2.5Y 4/4) mottles; weak coarse prismatic 
structure parting to moderate medium subangular 
blocky; very hard, very firm, sticky and plastic; 
common fine and medium nests of gypsum; 
common fine and medium soft accumulations of 
carbonate; strong effervescence; mildly alkaline; 
gradual wavy boundary. 

C1cacs—28 to 53 inches; grayish brown (2.5Y 5/2) clay, 
dark grayish brown (2.5Y 4/2) moist; common fine 
faint very dark gray (10YR 3/1) and common fine 
distinct olive brown (2.5Y 4/4) mottles; weak coarse 
subangular blocky structure parting to weak medium 
subangular blocky; very hard, very firm, sticky and 
plastic; common fine and medium nests of gypsum; 
common fine and medium accumulations of 
carbonate; strong effervescence; mildly alkaline; 
gradual wavy boundary. 

С2а--53 to 60 inches; light gray (5Y 6/1) and light 
brownish gray (2.5Y 6/2) sandy clay loam, grayish 
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brown (2.5Y 5/2) and olive gray (5Y 4/2) moist; 
common medium faint light gray (5Y 6/1) and very 
dark gray (BY 3/1) and common medium distinct 
pale olive (БҮ 6/4) mottles; massive; very hard, firm, 
Sticky and plastic; thin layer of fine sand at a depth 
of about 58 inches; few fine dark concretions (iron 
and manganese oxide); common medium 
accumulations of carbonate; strong effervescence; 
moderately alkaline. 


The solum dominantly is 26 to 36 inches thick but 
ranges from 24 to 45 inches. The mollic epipedon 
ranges from 24 to 40 inches in thickness and typically 
includes all of the B2t horizon. The depth to free 
carbonates ranges from 12 to 30 inches. 

The A1 horizon has value of 3 or 4 (2 or 3 moist) and 
chroma of 1 or 2. It dominantly is loam but in some 
pedons is clay loam, silt loam, or silty clay loam. It is 
slightly acid or neutral and is 3 to 8 inches thick. The А2 
horizon has value of 5 to 7 (3 to 5 moist) and chroma of 
1 or 2. It is loam, clay loam, silt loam, or silty clay loam. 

The B2t horizon has hue of 10YR or 2.5Y and value of 
3 to 5 (2 or 3 moist). It is clay or silty clay that averages 
as low as 45 percent clay in some pedons and as high 
as 60 percent clay in others. Few or common, faint or 
distinct mottles are in the lower part of this horizon in 
some pedons. Reaction ranges from slightly acid in the 
upper part to mildly alkaline in the lower part. 

The C horizon typically is clay and sandy clay loam, 
but in some pedons it is silty clay and in some it has 
strata of coarser material below a depth of 40 inches. 
The mottles, nests of gypsum, and accumulations of 
carbonate in the B3 and C horizons range from few to 
many and from fine to coarse. 


Fedora series 


The Fedora series consists of deep, poorly drained 
soils formed in sandy and loamy glacial melt water 
deposits. Permeability is moderately rapid. These soils 
are in drainageways and depressions. Slopes range from 
0 to 2 percent. 

Fedora soils are similar to Davison and Orwet soils 
and are near Alwilda, Blendon, Carthage, Farmsworth, 
and Woonsocket soils. Alwilda soils are somewhat 
excessively drained, Blendon soils well drained, and 
Carthage and Woonsocket soils moderately well drained. 
Davison soils contain more clay and less sand between 
depths of 10 and 40 inches than the Fedora soils. 
Farmsworth soils are somewhat poorly drained and are 
in upland basins. Orwet soils contain more sand between 
depths of 10 and 40 inches than the Fedora soils. None 
of the nearby soils have a calcic horizon. Alwilda, 
Blendon, Carthage, and Woonsocket soils are on the 
slightly higher parts of the landscape. 

Typical pedon of Fedora fine sandy loam, 180 feet 
west and 1,150 feet north of the southeast corner of 
sec. 36, T. 108 N., R. 62 W. 


Sanborn County, South Dakota 


Ар--0 to 6 inches; very dark gray (10YR 3/1) fine sandy 
loam, black (10YR 2/1) moist; weak fine granular 
structure; slightly hard, very friable; slight 
effervescence; mildly alkaline; abrupt smooth 
boundary. 

A12—6 to 10 inches; very dark gray (10YR 3/1) fine 
sandy loam, black (10YR 2/1) moist; weak coarse 
subangular blocky structure parting to weak fine 
granular; slightly hard, very friable; slight 
effervescence; mildly alkaline; clear smooth 
boundary. 

AC—10 to 15 inches; dark gray (10ҮН 4/1) fine sandy 
loam, very dark grayish brown (10YR 3/2) moist; 
weak coarse and medium subangular blocky 
structure; slightly hard, very friable; common fine 
accumulations of carbonate; strong effervescence; 
moderately alkaline; clear smooth boundary. 

C1ca—15 to 30 inches; light brownish gray (2.5Y 6/2) 
fine sandy loam, grayish brown (2.5Y 5/2) moist; 
common fine distinct light olive brown (2.5Y 5/6) 
and common medium faint gray (БҮ 6/1) mottles; 
massive; slightly hard, very friable; many fine 
accumulations of carbonate; violent effervescence; 
moderately alkaline; gradual wavy boundary. 

С2--30 to 48 inches; light gray (2.5Y 7/2) sandy loam, 
grayish brown (2.5Y 5/2) moist; many fine and 
medium distinct very dark grayish brown (10YR 3/2) 
mottles; single grain; loose; few fine dark 
concretions (iron and manganese oxide); strong 
effervescence; moderately alkaline; gradual wavy 
boundary. 

C3—48 to 60 inches; light brownish gray (2.5Y 6/2) 
loamy fine sand, grayish brown (2.5Y 5/2) moist; 
few medium distinct very dark grayish brown (10YR 
3/2) mottles; single grain; loose; strong 
effervescence; moderately alkaline. 


The thickness of the solum and of the mollic epipedon 
ranges from 7 to 16 inches. 

The A horizon has hue of 10YR or 2.5Y, value of 3 or 
4 (2 moist), and chroma of 1 or 2. It dominantly is fine 
sandy loam but in some pedons is loam. It is 6 to 10 
inches thick and is mildly alkaline or moderately alkaline. 
Тһе AC horizon has hue of 10YR, 2.5, or БУ, value of 4 
to 6 (2 to 4 moist), and chroma of 1 ог 2. It is loamy 
sand, sandy loam, or fine sandy loam. Some pedons do 
not have an AC horizon. The C horizon has hue of 2.5Y 
or 5Y and value of 6 to 8 (5 to 7 moist). It dominantly is 
loam to loamy sand, but in some pedons it has layers of 
silt loam and in some it is gravelly sand between depths 
of 40 and 60 inches. 


Forestburg series 


The Forestburg series consists of deep, moderately 
well drained soils formed in sandy material overlying 
loamy glacial till. Permeability is rapid in the upper part of 
the soils and moderately slow in the underlying material. 
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These soils are on uplands. Slopes range from 0 to 9 
percent. 

Forestburg soils are similar to Carthage and Doger 
soils and are near Betts, Carthage, Doger, Elsmere, 
Ethan, and Shue soils. Betts and Ethan soils are well 
drained and are on the steeper parts of the landscape. 
Carthage soils contain more clay and less sand in the 
subsoil than the Forestburg soils. Doger soils are 
somewhat excessively drained. Elsmere and Shue soils 
are somewhat poorly drained and are on the lower parts 
of the landscape. 

Typical pedon of Forestburg loamy fine sand, 0 to 2 
percent slopes, 96 feet west and 980 feet north of the 
southeast corner of sec. 11, T. 106 N., R. 61 W. 


А11--0 to 6 inches; dark grayish brown (10YR 4/2) 
loamy fine sand, very dark brown (10YR 2/2) moist; 
weak fine granular structure; loose, very friable; 
slightly acid; clear smooth boundary. 

A12—6 to 19 inches; dark grayish brown (10YR 4/2) 
loamy fine sand, very dark brown (10YH 2/2) moist; 
single grain; loose, very friable; slightly acid; clear 
wavy boundary. 

AC—19 to 24 inches; grayish brown (10YR 5/2) loamy 
fine sand, very dark grayish brown (10YR 3/2) 
moist; single grain; loose, very friable; neutral; clear 
wavy boundary. 

С1--24 to 28 inches; brown (10YR 5/3) loamy fine sand, 
brown (10YR 4/3) moist; single grain; soft, very 
friable; few pebbles; neutral; clear wavy boundary. 

ПС2са—28 to 46 inches; light brownish gray (2.5Y 6/2) 
loam, grayish brown (2.5Y 5/2) moist; common fine 
distinct light olive brown (2.5Y 5/6), few fine distinct 
strong brown (7.5YR 5/6), and common fine faint 
gray (5Y 5/1) mottles; weak coarse and medium 
subangular blocky structure; hard, friable; many fine 
accumulations of carbonate; strong effervescence; 
moderately alkaline; gradual wavy boundary. 

ІСЗ--46 to 60 inches; light brownish gray (2.5Y 6/2) 
clay loam, grayish brown (2.5Y 5/2) moist; common 
fine distinct light olive brown (2.5Y 5/6) and few fine 
distinct dark reddish brown (БУН 2/2) mottles; 
massive; hard, friable, slightly sticky; common fine 
accumulations of carbonate; strong effervescence; 
moderately alkaline. 


The thickness of the solum ranges from 20 to 30 
inches. The mollic epipedon is 10 to 20 inches thick. The 
organic matter content below a depth of 20 inches is 
less than 1 percent, but the dark colors may extend to a 
depth of 40 inches. 

The A horizon has value of 3 to 5 (2 or 3 moist) and 
chroma of 1 or 2. It is slightly acid or neutral and is 15 to 
20 inches thick. It dominantly is loamy fine sand, but the 
range includes fine sand and sandy loam. The AC 
horizon has hue of 10YR or 2.5Y, value of 4 to 6 (3 or 4 
moist), and chroma of 1 to 3. The C horizon is loamy fine 
sand or sandy loam. It has free carbonates in some 
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pedons. Some pedons до not have а C horizon. The IIC 
horizon dominantly is stratified loam and clay loam, but it 
has thin layers of very fine sand in some pedons. It is 
mildly alkaline or moderately alkaline. 


Hand series 


The Hand series consists of deep, well drained soils 
formed in stratified loamy melt water deposits on 
uplands. Permeability is moderate. Slopes range from 0 
to 6 percent. 

Hand soils are similar to Clarno soils and are near 
Blendon, Bonilla, Carthage, Clarno, Ethan, Tetonka, and 
Woonsocket soils. Blendon, Bonilla, Carthage, and 
Woonsocket soils are on the lower parts of the 
landscape. They have a mollic epipedon that is more 
than 20 inches thick. Clarno soils are on uplands. Their 
underlying material is not so stratified as that of the 
Hand soils. Ethan soils are on sharply convex slopes. 
Their solum is thinner than that of the Hand soils. 
Tetonka soils are poorly drained and are in depressions. 

Typical pedon of Hand loam, in an area of Hand- 
Bonilla loams, 0 to 2 percent slopes, 120 feet north and 
1,210 feet west of the southeast corner of sec. 23, T. 
107 N., R. 62 W. 


Ар--0 to 9 inches; grayish brown (10YR 5/2) loam, very 
dark gray (10YR 3/1) moist; weak fine granular 
structure; slightly hard, friable, slightly sticky; netural; 
abrupt smooth boundary. 

В2--9 to 15 inches; light olive brown (2.5Y 5/3) loam, 
dark grayish brown (2.5Y 4/2) moist; weak coarse 
prismatic structure parting to weak medium 
subangular blocky; slightly hard, friable, slightly 
sticky; few fine pores; few tongues, very dark gray 
(10YR 3/1) moist; neutral; clear wavy boundary. 

B3ca—15 to 24 inches; light yellowish brown (2.5Y 6/3) 
loam, light olive brown (2.5Y 5/3) moist; weak 
coarse prismatic structure parting to weak coarse 
and medium subangular blocky; slightly hard, friable; 
few fine and medium accumulations of carbonate; 
strong effervescence; mildly alkaline; gradual wavy 
boundary. i 

C1ca—24 to 31 inches; light gray (2.5Y 7/2) silt loam, 
light olive brown (2.5Y 5/3) moist; weak coarse and 
medium subangular blocky structure; slightly hard, 
friable; common fine and medium accumulations of 
carbonate; strong effervescence; mildly alkaline; 
clear wavy boundary. 

C2—31 to 38 inches; рае olive (БҮ 6/3) loam, light olive 
brown (2.5Y 5/3) moist; few fine distinct yellowish 
brown (10YR 5/6) and few medium faint gray (5Y 5/ 
1) mottles; massive; slightly hard, friable; common 
fine accumulations of carbonate; strong 
effervescence; mildly alkaline; clear wavy boundary. 

C3—38 to 48 inches; light yellowish brown (2.5Y 6/3) 
stratified silt loam, loam, and fine sand, light olive 
brown (2.5Y 5/3) moist; common fine and medium 
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faint gray (БҮ 5/1) and common fine and medium 
distinct yellowish brown (10YR 5/6) то ез; 
massive; common laminations; slightly hard, very 
friable; few fine accumulations of carbonate; slight 
effervescence; mildly alkaline; gradual wavy 
boundary. 

С4--48 to 54 inches; light yellowish brown (2.5Y 6/3) 
Stratified loam and gravelly sand, light olive brown 
(2.5Y 5/3) moist; common fine and medium faint 
gray (SY 5/1) and common fine distinct yellowish 
brown (10YR 5/6) mottles; massive (loam) and 
single grain (gravelly sand); slightly hard, very friable 
(loam) and loose (gravelly sand); slight 
effervescence; mildly alkaline; clear wavy boundary. 

C5—54 to 60 inches; pale olive (SY 6/3) stratified fine 
sandy loam and loam, light olive brown (2.5Y 5/3) 
moist; many fine and medium faint gray (5Y 5/1) 
and common fine distinct light olive brown (2.5Y 5/ 
6) mottles; massive; common laminations; slightly 
hard, very friable; slight effervescence; mildly 
alkaline. 


The thickness of the solum ranges from 20 to 36 
inches. The depth to free carbonates is 12 to 26 inches. 
The mollic epipedon ranges from 8 to 20 inches in 
thickness and extends into the B2 horizon in some 
pedons. 

The A horizon has value of 4 or 5 (2 or 3 moist) and 
chroma of 1 or 2. It is fine sandy loam, loam, or silt loam 
and is medium acid to neutral. It is 6 to 10 inches thick. 
The B2 horizon has hue of 10YR or 2.5Y, value of 4 or 5 
(3 or 4 moist), and chroma of 2 or 3. It is loam or silt 
loam and is neutral or slightly acid. The B3ca horizon is 
loam, clay loam, or silty clay loam. The C horizon 
dominantly is stratified silt loam, loam, very fine sandy 
loam, and fine sandy loam, but some pedons have thin 
layers of loamy very fine sand, fine sand, gravelly sand, 
and clay loam. 


Houdek series 


The Houdek series consists of deep, well drained soils 
formed in glacial till on uplands. Permeability is moderate 
in the subsoil and moderately slow in the underlying 
material. Slopes range from 0 to 6 percent. 

Houdek soils are similar to Clarno soils and are near 
Dudley, Ethan, Hoven, Prosper, Stickney, and Tetonka 
soils. Clarno and Ethan soils do not have an argillic 
horizon. Dudley, Hoven, and Stickney soils have a natric 
horizon. Prosper soils are moderately well drained and 
Tetonka soils poorly drained. Dudley, Prosper, and 
Stickney soils are in plane areas and swales. Ethan soils 
are on the slightly higher convex parts of the landscape. 
Hoven and Tetonka soils аге in depressions. 

Typical pedon of Houdek loam, in an area of Houdek- 
Stickney loams, 0 to 2 percent slopes, 378 feet east and 
760 feet north of the southwest corner of sec. 6, T. 105 
N., В. 59 W. 


Sanborn County, South Dakota 


А1—0 to 8 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; weak fine granular structure; 
slightly hard, friable; neutral; clear smooth boundary. 

B21t—8 to 12 inches; dark grayish brown (10YR 4/2) 
clay loam, dark brown (10YR 3/3) moist; very dark 
grayish brown (10YR 3/2) coatings on faces of 
peds; moderate medium prismatic structure parting 
to moderate medium and fine subangular blocky; 
hard, friable, slightly sticky and slightly plastic; few 
tongues, black (10YR 2/1) moist; neutral; clear wavy 
boundary. 

B22t—12 to 17 inches; brown (10YR 5/3) clay loam, 
brown (10YR 4/3) moist; very dark grayish brown 
(10YR 3/2) coatings on faces of peds; moderate 
medium prismatic structure parting to moderate 
medium and fine subangular blocky; hard, friable, 
sticky and plastic; few tongues, black (10YR 2/1) 
moist; neutral; clear wavy boundary. 

B3ca—17 to 27 inches; light yellowish brown (2.5Y 6/3) 
clay loam, light olive brown (2.5Ү 5/3) moist; few 
fine distinct strong brown (7.5YR 5/6) mottles; weak 
medium prismatic structure parting to moderate 
medium and fine subangular blocky; hard, friable, 
slightly sticky and slightly plastic; common fine 
accumulations of carbonate; strong effervescence; 
moderately alkaline; gradual wavy boundary. 

С1са—27 to 39 inches; pale yellow (2.5Y 7/3) clay loam, 
light olive brown (2.5Y 5/4) moist; few fine distinct 
strong brown (7.5YR 5/6) and few fine faint gray (5Y 
5/1) mottles; weak coarse and medium subangular 
blocky structure; hard, friable, slightly sticky and 
slightly plastic; common fine accumulations of 
carbonate; strong effervescence; moderately 
alkaline; gradual wavy boundary. 

С2--39 to 60 inches; light yellowish brown (2.5Y 6/3) 
clay loam, light olive brown (2.5Y 5/3) moist; 
common fine distinct strong brown (7.5YR 5/6), few 
fine distinct dark reddish brown (5YR 2/2), and 
common fine faint gray (БҮ 5/1) mottles; weak 
coarse and medium subangular blocky structure; 
hard, friable, slightly sticky and slightly plastic; few 
fine accumulations of carbonate; strong 
effervescence; moderately alkaline. 


The thickness of the solum ranges from 25 to 36 
inches. The depth to free carbonates ranges from 14 to 
24 inches. The mollic epipedon is 8 to 20 inches thick. 

The A horizon has value of 3 to 5 (2 or 3 moist) and 
chroma of 1 or 2. It is 5 to 8 inches thick. It dominantly is 
loam but in some pedons is silt loam. It is slightly acid or 
neutral. The B2t horizon has hue of 10YR or 2.5Y and 
value of 4 or 5 (2 to 4 moist). It is neutral or mildly 
alkaline. |! averages as low as 27 percent clay in some 
pedons and as high as 35 percent clay in others. Some 
pedons, however, have thin horizons in which the clay 
content is more than 35 percent. The B3ca horizon is 
clay loam or loam and is mildly alkaline or moderately 
alkaline. The C horizon has hue of 10YR, 2.5Y, ог 5Y, 
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value of 5 to 7 (4 to 6 moist), and chroma of 2 to 4. 
Accumulations of gypsum are in some pedons. The 
mottles are inherited from the parent material. 


Hoven series 


The Hoven series consists of deep, poorly drained 
soils formed in alluvium in depressions. Permeability is 
very slow. Slopes are less than 1 percent. 

Hoven soils are near Dudley, Durrstein, Houdek, 
Jerauld, Prosper, and Stickney soils. Durrstein soils are 
shallower to salts than the Hoven soils and have a 
thinner solum. Houdek and Prosper soils contain less 
clay in the subsoil than the Hoven soils. They do not 
have a natric horizon. The somewhat poorly drained 
Dudley and Jerauld, the well drained Houdek, and the 
moderately well drained Stickney soils are on the slightly 
higher parts of the landscape. Durrstein and Prosper 
soils are in swales and drainageways. 

Typical pedon of Hoven silt loam, 183 feet south and 
2,490 feet east of the northwest corner of sec. 34, T. 
107 N., R. 62 W. 


А2—0 to 3 inches; gray (10YR 6/1) silt loam, very dark 
gray (10YR 3/1) moist; weak fine granular structure; 
slightly hard, friable; slightly acid; abrupt smooth 
boundary. 

B21t—3 to 9 inches; dark gray (10YR 4/1) clay, black 
(10YR 2/1) moist; gray (10YR 6/1) coatings on the 
tops of columns; strong medium columnar structure 
parting to strong medium blocky; extremely hard, 
very firm, sticky and plastic; neutral; clear wavy 
boundary. 

B221—9 to 24 inches; dark gray (10YR 4/1) clay, black 
(10YR 2/1) moist; moderate coarse and medium 
prismatic structure parting to strong medium and 
fine blocky; extremely hard, very firm, sticky and 
plastic; common fine nests of gypsum; neutral; 
gradual wavy boundary. 

B3—24 to 31 inches; grayish brown (2.5Y 5/2) clay 
loam, very dark grayish brown (10YR 3/2) moist; 
many fine and medium faint dark gray (5Y 4/1) and 
common fine distinct dark yellowish brown (10YR 4/ 
6) and dark reddish brown (5YR 2/2) mottles; weak 
coarse prismatic structure parting to weak medium 
subangular blocky; very hard, firm, sticky and plastic; 
common fine and medium nests of gypsum; few 
coatings on vertical faces of peds, black (10YR 2/1) 
moist; few fine accumulations of carbonate; mildly 
alkaline; gradual wavy boundary. 

Cig—31 to 43 inches; gray (5У 6/1) clay loam, dark 
gray (5Y 4/1) moist; common fine distinct dark 
yellowish brown (10YR 4/6) and dark reddish brown 
{SYR 2/2) mottles; massive; very hard, firm, slightly 
sticky and slightly plastic; common fine nests of 
gypsum; few fine accumulations of carbonate; mildly 
alkaline; clear wavy boundary. 

C2g—43 to 60 inches; light gray (БҮ 7/1) clay loam, gray 
(БУ 5/1) moist; common medium distinct yellowish 
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brown (10YR 5/6) and common fine distinct dark 
reddish brown (5YR 2/2) mottles; massive; very 
hard, firm, slightly sticky and slightly plastic; few fine 
nests of gypsum; few fine dark concretions (iron and 
manganese oxide); few fine accumulations of 
carbonate; strong effervescence; mildly alkaline. 


The solum ranges from 20 to 42 inches in thickness. It 
is medium acid to neutral in the upper part and mildly 
alkaline to strongly alkaline in the lower part. 

Some pedons have an АТ horizon, which is 1 to 4 
inches thick. The A2 horizon has value of 5 to 7 (2 to 4 
moist) and chroma of 1 or 2. It is 1 to 4 inches thick. It 
dominantly is silt loam, but silty clay loam is within the 
range. Few or common, faint or distinct mottles are in 
this horizon in some pedons. The B2t horizon has value 
of 4 or 5 (2 or 3 moist) and chroma of 1 or 2. It is clay 
loam, silty clay, or clay. It does not have accumulations 
of gypsum in some pedons. The C horizon typically is 
clay loam, but in some pedons it is clay, silty clay, or silty 
clay loam and in some thin strata of coarser textured 
material are below a depth of 40 inches. 


раде series 


The Іраде series consists of deep, moderately well 
drained soils formed in eolian sandy material on uplands. 
Permeability is rapid. Slopes range from 0 to 3 percent. 

Ipage soils are similar to Els and Elsmere soils and 
commonly are near Els, Elsmere, Orwet, and Valentine 
soils. Els and Elsmere soils are somewhat poorly 
drained, and Orwet soils are poorly drained and are on 
the lower parts of the landscape. Also, Elsmere and 
Orwet soils have a mollic epipedon. Valentine soils are 
excessively drained and are on the higher parts of the 
landscape. 

Typical pedon of Ipage loamy fine sand, in an area of 
Ipage-Els loamy fine sands, 470 feet north and 625 feet 
east of the southwest corner of sec. 27, T. 107 N., R. 61 
W. 


Ар--0 to 6 inches; dark gray (10YR 4/1) loamy fine 
sand, very dark gray (10YR 3/1) moist; weak coarse 
subangular blocky structure; soft, very friable; slightly 
acid; clear smooth boundary. 

АС—6 to 9 inches; grayish brown (10YR 5/2) loamy fine 
sand, dark grayish brown (10YR 4/2) moist; weak 
coarse subangular blocky structure; soft, loose; 
slightly acid; clear wavy boundary. 

C1—9 to 26 inches; pale brown (10YR 6/3) fine sand, 
brown (10 YR 4/3) moist; single grain; soft, loose; 
neutral; gradual wavy boundary. 

C2—26 to 46 inches; pale brown (10YR 6/3) fine sand, 
brown (10YR 4/3) moist; common fine and medium 
distinct dark yellowish brown (10YR 3/4) mottles; 
single grain; soft, loose; slightly acid; gradual wavy 
boundary. ' | 

Ab—46 to 60 inches; gray (10ҮҢ 5/1) loamy sand, dark 
gray (10YR 4/1) moist; many fine and medium dark 
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yellowish brown (10YR 3/4) mottles; single grain; 
slightly hard, very friable; neutral. 


The thickness of the solum ranges from 6 to 16 
inches. Reaction is slightly acid or neutral throughout the 
profile. 

The A horizon has value of 4 to 6 (3 or 4 moist). It is 3 
to 10 inches thick. It dominantly is loamy fine sand, but 
loamy sand and fine sand are within the range. The C 
horizon has value of 6 or 7 (4 to 6 moist) and chroma of 
2 or 3. It is fine sand, sand, or loamy sand. Some 
pedons do not have a buried A horizon. 


James series 


The James series consists of deep, poorly drained 
soils formed in silty and clayey alluvium on flood plains. 
Permeability is slow. Slopes are less than 1 percent. 

James soils are near Clamo, Durrstein, and Lamo 
soils. Clamo and Lamo soils do not have visible salts in 
the solum. Durrstein soils have a natric horizon. All of 
the nearby soils are in positions on the landscape similar 
to those of the James soils. 

Typical pedon of James silty clay, 2,340 feet north and 
650 feet east of the southwest corner of sec. 12, T. 105 
N., R. 60 W. 


А11—0 to 2 inches; very dark gray (2.5Y 3/1) silty clay, 
black (2.5Y 2/1) moist; weak fine granular structure; 
hard, very firm, sticky and plastic; few fine spots of 
salts; slight effervescence; mildly alkaline; clear 
smooth boundary. 

A12gsa—2 to 10 inches; dark gray (БҮ 4/1) silty clay, 
black (5Y 2/1) moist; weak fine and medium 
subangular blocky structure; hard, very firm, sticky 
and plastic; many fine threads and spots of salts; 
strong effervescence; mildly alkaline; clear wavy 
boundary. 

B2gsa—10 to 20 inches; dark gray (5Y 4/1) silty clay, 
very dark gray (5У 3/1) moist; common medium 
faint dark gray (5Y 4/1) mottles; weak coarse and 
medium subangular blocky structure parting to 
moderate fine and very fine subangular blocky; hard, 
firm, sticky and plastic; many fine threads and spots 
of salts; few nests of gypsum; strong effervescence; 
moderately alkaline; gradual wavy boundary. 

ВЗосаза--20 to 32 inches; gray (5Y 5/1) silty clay loam, 
very dark gray (БҮ 3/1) moist; common medium 
faint dark gray (БҮ 4/1) and few fine distinct strong 
brown (7.5YR 5/6) and dark reddish brown (БУВ 2/ 
2) mottles; weak coarse subangular blocky structure 
parting to weak fine subangular blocky; hard, firm, 
slightly sticky and slightly plastic; many fine threads 
and spots of salts; few medium nests of gypsum; 
common fine accumulations of carbonate; strong 
effervescence; moderately alkaline; gradual wavy 
boundary. 

Cigcacs—32 to 50 inches; gray (5Y 5/1) silty clay loam, 
dark gray (5У 4/1) moist; common medium faint 
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very dark gray (5Y 3/1) and few fine distinct strong 
brown (7.5YR 5/6) mottles; massive; hard, firm, 
slightly sticky and slightly plastic; common fine and 
medium nests of gypsum; common fine and medium 
accumulations of carbonate; strong effervescence; 
mildly alkaline; clear wavy boundary. 

A1bg—50 to 60 inches; dark gray (5Y 4/1) silty clay, 
black (5У 2/1) moist; massive; very hard, very firm, 
sticky and plastic; few fine accumulations of 
carbonate; slight effervescence; mildly alkaline. 


The thickness of the solum ranges from 20 to 36 
inches. The mollic epipedon ranges from 24 to 60 or 
more inches in thickness. Carbonates are within 10 
inches of the surface. The electrical conductivity ranges 
from about 8 to 20 millimhos per centimeter in the upper 
part of the profile. In some pedons the buried A horizon 
is at a depth of 20 to 40 inches. 

The A horizon ranges from mildly alkaline to strongly 
alkaline. И dominantly is silty clay but in some pedons is 
silty clay loam. It is 8 to 14 inches thick. The B2g horizon 
has hue of 5Y or 2.5Y and value of 2 to 4 (2 or 3 moist). 
It is moderately alkaline or strongly alkaline. Some 
pedons do not have a B3g horizon. The C horizon has 
hue of 2.5Y or 5Y and value of 4 to 6 (2 to 4 moist). It is 
mildly alkaline or moderately alkaline. Some pedons 
have thin strata of loam and sandy loam between depths 
of 40 and 60 inches. 


Jerauld series 


The Jerauld series consists of deep, somewhat poorly 
drained soils formed in glacial drift on uplands. 
Permeability is slow or very slow. Slopes range from 0 to 
2 percent. 

Jerauld soils are near Clarno, Dudley, Houdek, Hoven, 
and Stickney soils. Clarno and Houdek soils do not have 
a natric horizon. They are on the slightly higher parts of 
the landscape. Dudley and Stickney soils do not have 
visible salts within a depth of 16 inches. They are in 
positions on the landscape similar to those of the 
Jerauld soils. Hoven soils are poorly drained and are in 
depressions. 

Typical pedon of Jerauld silt loam, in an area of 
Dudley-Jerauld-Clarno complex, 0 to 2 percent slopes, 
300 feet west and 169 feet north of the southeast corner 
of sec. 18, T. 107 N., R. 62 W. 


А1--0 to 2 inches; dark gray (10YR 4/1) silt loam, very 
dark brown (10YR 2/2) moist; weak fine granular 
structure; soft, friable; neutral; clear smooth 
boundary. 

А2—2 to 5 inches; gray (10YR 5/1) silt loam, very dark 
gray (10YR 3/1) moist; weak medium subangular 
blocky structure parting to weak fine granular; soft, 
very friable; slightly acid; abrupt smooth boundary. 

B2t—5 to 11 inches;.dark gray (10YR 4/1) silty clay, very 
dark brown (10YR 2/2) moist; thin discontinuous 
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gray (10YR 6/1) coatings on the tops of columns; 
strong medium and fine columnar structure parting 
to strong medium and fine subangular blocky; very 
hard, very firm, sticky and plastic; neutral; clear wavy 
boundary. 

B3cs—11 to 17 inches; brown (10YR 5/3) silty clay, very 
dark grayish brown (10YR 3/2) moist; moderate 
medium prismatic structure parting to moderate 
medium subangular blocky; very hard, firm, sticky 
and plastic; many fine nests of gypsum; many fine 
threads and spots of salts; few fine accumulations 
of carbonate; moderately alkaline; gradual wavy 
boundary. 

C1csca—17 to 38 inches; pale yellow (2.5Y 7/3) silty 
clay, light olive brown (2.5Y 5/3) moist; weak coarse 
subangular blocky structure; very hard, firm, sticky 
and plastic; common fine and medium nests of 
gypsum; common fine spots of salts; few tongues, 
very dark grayish brown (10YR 3/2) moist; strong 
effervescence; moderately alkaline; gradual wavy 
boundary. 

C2cs—38 to 54 inches; pale yellow (2.5Y 7/3) silty clay 
loam, light olive brown (2.5Y 5/3) moist; common 
fine distinct gray (BY 6/1) and dark yellowish brown 
(10YR 4/4) mottles; massive; very hard, firm, sticky 
and plastic; common fine and medium nests of 
gypsum; few fine accumulations of carbonate; strong 
effervescence; moderately alkaline; gradual wavy 
boundary. 

C3—54 to 60 inches; pale yellow (2.5Y 7/3) silty clay 
loam, light olive brown (2.5Y 5/3) moist; common 
fine distinct gray (10YR 6/1) and strong brown 
(7.5YR 5/6) mottles; massive; hard, firm, slightly 
sticky and slightly plastic; few fine nests of gypsum; 
few fine accumulations of carbonate; strong 
effervescence; moderately alkaline. 


The thickness of the solum ranges from 10 to 20 
inches. The depth to carbonates ranges from 6 to 20 
inches and the depth to accumulations of gypsum from 7 
to 16 inches. 

Some pedons do not have an A1 horizon. The A2 
horizon has value of 5 to 7 (3 to 5 moist) and chroma of 
1 or 2. It is silt loam, loam, or silty clay loam and is 1 to 
3 inches thick. It ranges from medium acid to neutral. 
The B2t horizon has hue of 10YR or 2.5Y, value of 4 or 
5 (2 or 3 moist), and chroma of 1 or 2. It is clay or silty 
clay that ranges from 35 to 60 percent clay. It ranges 
from neutral to moderately alkaline. The B3 horizon has 
common to many accumulations of gypsum and few to 
common accumulations of carbonate. The C horizon is 
clay loam, silty clay loam, or silty clay. It ranges from 
mildly alkaline to strongly alkaline. 


Lamo series 


The Lamo series consists of deep, somewhat poorly 
drained soils formed in silty alluvium on flood plains. 
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Permeability is moderately slow. Slopes range from 0 to 
2 percent. 

Lamo soils are near Clamo, James, and Wann soils on 
flood plains. Clamo and James soils contain more clay 
and Wann soils less clay than the Lamo soils. Also, 
James soils have visible salts near the surface. 

Typical pedon of Lamo silty clay loam, in an area of 
Wann-Lamo complex, 676 feet north and 415 feet east 
of the center of sec. 15, T. 108 М., В. 61 W. 


A11—0 to 5 inches; dark gray (10YR 4/1) silty clay 
loam, black (10YR 2/1) moist; weak fine granular 
structure; slightly hard, friable; mildly alkaline; clear 
smooth boundary. 

A12—5 to 9 inches; gray (10YR 5/1) silty clay loam, very 
dark gray (10YR 3/1) moist; few fine distinct dark 
brown (7.5YR 4/4) mottles; weak medium 
subangular blocky structure parting to moderate fine 
granular; slightly hard, friable, slightly sticky and 
slightly plastic; mildly alkaline; clear smooth 
boundary. 

А13—9 to 17 inches; gray (10YR 5/1) silty clay loam, 
very dark gray (10YR 3/1) moist; few fine distinct 
dark brown (7.5YR 4/4) mottles; moderate medium 
and fine subangular blocky structure; hard, friable, 
slightly sticky and slightly plastic; strong 
effervescence; mildly alkaline; clear wavy boundary. 

АС--17 to 32 inches; gray (2.5Y 5/1) silty clay loam, 
very dark grayish brown (2.5Y 3/2) moist; common 
fine distinct dark brown (7.5YR 4/4) mottles; weak 
medium and fine subangular blocky structure; hard, 
friable, slightly sticky and slightly plastic; common 
fine accumulations of carbonate; strong 
effervescence; mildly alkaline; clear wavy boundary. 

C—32 to 60 inches; light brownish gray (2.5Y 6/2) silty 
clay loam, dark grayish brown (2.5Y 4/2) moist; 
many fine distinct dark brown (7.5YR 4/4) mottles; 
weak coarse subangular blocky structure parting to 
weak medium platy; hard, friable, slightly sticky and 
slightly plastic; thin layer of fine sand at about 48 
inches; common fine accumulations of carbonate; 
strong effervescence; mildly alkaline. 


The thickness of the solum and of the mollic epipedon 
ranges from 24 to 35 inches. Carbonates are at the 
surface in some pedons. 

The A horizon is 12 to 18 inches thick. It dominantly is 
silty clay loam, but the range includes silt loam. In some 
pedons the upper part is slightly lighter colored because 
of overwash. The C horizon has hue of 10YR, 2.5Y, or 
5Y, value of 5 to 7 (4 to 6 moist), and chroma of 1 or 2. 


Lute series 


The Lute series consists of deep, somewhat poorly 
drained and poorly drained soils formed in sandy and 
loamy alluvium in broad basins. Permeability is slow in 
the subsoil and moderate or moderately rapid in the 
underlying material. Slopes are less than 2 percent. 
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Lute soils are near Durrstein, Elsmere, Orwet, and 
Whitelake soils. Durrstein soils contain more clay in the 
subsoil than the Lute soils. Elsmere and Orwet soils do 
not have a natric horizon. Whitelake soils are moderately 
well drained. Durrstein and Orwet soils are in positions 
on the landscape similar to those of the Lute soils. 
Elsmere and Whitelake soils are on the slightly higher 
parts of the landscape. 

Typical pedon of Lute fine sandy loam, 910 feet north 
and 510 feet west of the southeast corner of sec. 31, T. 
107 N., В. 61 W. 


A2—0 to 2 inches; gray (10YR 5/1) fine sandy loam, 
very dark gray (10YR 3/1) moist; weak fine granular 
structure; soft, very friable; neutral; clear smooth 
boundary. 

B21t—2 to 4 inches; dark gray (10YR 4/1) sandy clay 
loam, very dark grayish brown (10YR 3/2) moist; 
black (10YR 2/1) coatings on faces of peds; 
moderate coarse prismatic structure parting to 
moderate medium blocky; extremely hard, firm, 
slightly sticky and slightly plastic; few medium 
accumulations of carbonate; strong effervescence; 
mildly alkaline; clear smooth boundary. 

B22t—4 to 7 inches; grayish brown (2.5Y 5/2) sandy 
clay loam, dark grayish brown (2.5Y 4/2) moist; few 
fine distinct strong brown (7.5 YR 5/6) and few fine 
faint dark gray (5Y 4/1) mottles; weak coarse 
prismatic structure parting to moderate medium 
blocky; extremely hard, firm, sticky and plastic; few 
fine and medium accumulations of carbonate; strong 
effervescence; mildly alkaline; gradual smooth 
boundary. 

B3—7 to 16 inches; light brownish gray (2.5Y 6/2) fine 
sandy loam, grayish brown (2.5Y 5/2) moist; 
common fine distinct black (BY 2/1), common fine 
and medium faint dark gray (БҮ 4/1), and few fine 
distinct strong brown (7.5YR 5/6) mottles; weak 
coarse prismatic structure parting to weak coarse 
and medium blocky; very hard, friable; common fine 
accumulations of carbonate; strong effervescence; 
moderately alkaline; gradual smooth boundary. 

C1—16 to 30 inches; light gray (2.5Y 7/2) loamy fine 
sand, light brownish gray (2.5Y 6/2) moist; common 
fine distinct pale olive (5Y 6/4) and light olive brown 
(2.5Y 5/6) and common medium faint gray (5Y 5/1) 
mottles; massive; hard, very friable; few fine dark 
concretions; common fine accumulations of 
carbonate; strong effervescence; moderately 
alkaline; gradual wavy boundary. 

C2—30 to 60 inches; light gray (2.5Y 7/2) loamy fine 
sand, grayish brown (2.5Y 5/2) moist; many medium 
distinct olive brown (2.5Y 4/4), common fine distinct 
strong brown (7.5YR 5/6), and common medium 
faint dark gray (5Y 4/1) mottles; massive; slightly 
hard, very friable; strong effervescence; moderately 
alkaline. 
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The thickness of the solum ranges from 9 to 20 
inches. The A2 horizon has value of 5 to 7 (3 to 5 moist) 
and chroma of 1 or 2. It dominantly is fine sandy loam 
but in some pedons is loamy fine sand. It is 1 to 3 
inches thick. The B2t horizon has value of 4 to 6 (2 to 5 
moist) and chroma of 1 to 4. It is sandy clay loam or fine 
sandy loam that averages as low as 18 percent clay in 
some pedons and as high as 25 percent clay in others. 
The C horizon typically is loamy fine sand, but in some 
pedons it is fine sand and in some it has strata of finer 
textured material. 


Orwet series 


The Orwet series consists of deep, poorly drained 
soils formed in sandy and loamy sediments in 
drainageways and depressions. Permeability is rapid. 
Slopes range from 0 to 2 percent. 

Orwet soils commonly are near Doger, Els, Elsmere, 
Іраде, and Shue soils. These nearby soils do not һауе а 
calcic horizon. The somewhat excessively drained 
Doger, the somewhat poorly drained Els and Elsmere, 
and the moderately well drained Іраде soils are on the 
slightly higher parts of the landscape. The somewhat 
poorly drained Shue soils are in positions on the 
landscape similar to those of the Orwet soils. 

Typical pedon of Orwet fine sandy loam, 550 feet west 
and 1,550 feet south of the northeast corner of sec. 28, 
T. 107 N., R. 61 W. 


Арса--0 to 6 inches; dark gray (10YR 4/1) fine sandy 
loam, very dark gray (10YR 3/1) moist; weak fine 
granular structure; hard, very friable; strong 
effervescence; moderately alkaline; abrupt smooth 
boundary. 

А12са—6 to 11 inches; gray (10YR 5/1) loamy fine 
sand, very dark gray (10YR 3/1) moist; weak coarse 
subangular blocky structure; slightly hard, very 
friable; strong effervescence; moderately alkaline; 
clear wavy boundary. 

AC—11 to 21 inches; gray (10YR 6/1) loamy fine sand, 
dark grayish brown (2.5Y 4/2) moist; weak coarse 
prismatic structure; slightly hard, very friable; slight 
effervescence; moderately alkaline; gradual wavy 
boundary. 

C1—21 to 33 inches; light gray (2.5Y 7/2) fine sand, 
grayish brown (2.5Y 5/2) moist; common fine 
distinct yellowish brown (10YR 5/6) mottles; single 
grain; loose; slight effervescence; moderately 
alkaline; gradual wavy boundary. 

C2—33 to 56 inches; light brownish gray (2.5Y 6/2) fine 
sand, grayish brown (2.5Y 5/2) moist; many fine and 
medium distinct yellowish brown (10YR 5/6) mottles; 
single grain; loose; slight effervescence; moderately 
alkaline; gradual wavy boundary. 

Ab—56 to 60 inches; very dark gray (10YR 3/1) loamy 
fine sand, black (10YR 2/1) moist; many fine and 
medium faint very dark brown (10YR 2/2) mottles; 
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single grain; loose; slight effervescence; mildly 
alkaline. 


The thickness of the mollic epipedon ranges from 10 
to 20 inches. The A horizon has hue of 10YR or 2.5Y, 
value of 3 to 5 (2 or 3 moist), and chroma of 1. It ranges 
from 10 to 20 inches in thickness. It dominantly is fine 
sandy loam and loamy fine sand, but the range includes 
loam and sandy loam. The AC horizon has distinct 
yellowish brown mottles in some pedons. The C horizon 
typically is fine sand, but in some pedons it is loamy fine 
sand or sand and in some it has thin layers of silt loam, 
loam, silty clay loam, or very fine sandy loam. 


Prosper series 


The Prosper series consists of deep, moderately well 
drained soils formed in glacial till in swales on uplands. 
Permeability is moderate in the subsoil and moderately 
slow in the underlying material. Slopes range from 0 to 2 
percent. 

Prosper soils are similar to Bonilla and Woonsocket 
soils and are near Clarno, Dudley, Houdek, Hoven, 
Stickney, and Tetonka soils. Clarno and Houdek soils are 
well drained and are on the slightly higher parts of the 
landscape. Dudley, Hoven, and Stickney soils have a 
natric horizon. Dudley, Bonilla, and Stickney soils are in 
positions on the landscape similar to those of the 
Prosper soils. Hoven and Tetonka soils are poorly 
drained and are in depressions. Woonsocket soils 
contain more sand in the subsoil than the Prosper soils. 
They are on the slightly higher parts of the landscape. 

Typical pedon of Prosper loam, in an area of Clarno- 
Prosper loams, 0 to 2 percent slopes, 450 feet south 
and 905 feet west of the northeast corner of sec. 12, T. 
108 М., В. 62 W. 


Ар--0 to 7 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; weak fine granular structure; 
slightly hard, friable; neutral; abrupt smooth 
boundary. 

A12—7 to 11 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; weak medium subangular blocky 
structure parting to weak fine granular; slightly hard, 
friable; neutral; clear wavy boundary. 

B21t—11 to 20 inches; dark gray (10YR 4/1) clay loam, 
very dark brown (10YR 2/2) moist; black (10ҮН 2/1) 
coatings on faces of peds; moderate medium 
prismatic structure parting to moderate medium and 
fine blocky; hard. firm, sticky and plastic; shiny films 
on faces of peds; neutral; clear wavy boundary. 

B22t—20 to 24 inches; dark grayish brown (10YH 4/2) 
clay loam, very dark grayish brown (2.5Y 3/2) moist; 
very dark brown (10YR 2/2) coatings on faces of 
peds; moderate medium prismatic structure parting 
to moderate medium and fine blocky; hard, firm, 
Sticky and plastic; shiny films on faces of peds; 
mildly alkaline; clear wavy boundary. 
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B3ca—24 to 30 inches; light yellowish brown (2.5\ 6/3) 
clay loam, light olive brown (2.5Y 5/3) moist; weak 
medium prismatic structure parting to weak medium 
subangular blocky; hard, friable, slightly sticky and 
slightly plastic; shiny films on faces of peds; few fine 
accumulations of carbonate; strong effervescence; 
mildly alkaline; gradual wavy boundary. 

C1ca—30 to 40 inches; light gray (2.5Y 7/2) loam, light 
yellowish brown (2.5Y 6/3) moist; few fine distinct 
yellowish brown (10YR 5/4) mottles; weak coarse 
subangular blocky structure; slightly hard, friable; 
common fine accumulations of carbonate; strong 
effervescence; mildly alkaline; gradual wavy 
boundary. 

C2—40 to 49 inches; light gray (2.5Y 7/2) clay loam, 
light yellowish brown (2.5Y 6/3) moist; common fine 
distinct yellowish brown (10YR 5/6), common fine 
faint gray (БҮ 5/1), and few fine distinct black (БҮН 
2/1) mottles; weak coarse subangular blocky 
structure; hard, friable, slightly sticky and slightly 
plastic; few fine nests of gypsum; few fine dark 
concretions (iron and manganese oxide); few fine 
accumulations of carbonate; strong effervescence; 
mildly alkaline; gradual wavy boundary. 

C3—49 to 60 inches; light brownish gray (2.5Y 6/2) clay 
loam, light olive brown (2.5Ү 5/3) moist; common 
fine distinct yellowish brown (10YR 5/6), common 
fine faint gray (5Y 5/1), and few fine distinct black 
(БҮ 2/1) mottles; weak coarse subangular blocky 
structure; hard, friable, slightly sticky and slightly 
plastic; common fine nests of gypsum; few fine dark 
concretions (iron and manganese oxide); few fine 
accumulations of carbonate; strong effervescence; 
mildly alkaline. 


The thickness of the solum ranges from 24 to 40 
inches. The depth to free carbonates ranges from 20 to 
36 inches. The mollic epipedon is 20 to 30 inches thick. 

The A horizon has value of 3 or 4 (2 or 3 moist) and 
chroma of 1 or 2. It dominantly is (сат but in some 
pedons is silt loam. It is slightly acid or neutral and is 7 
to 12 inches thick. The B2t horizon has hue of 10YR or 
2.5Y, value of 3 to 5 (2 to 4 moist), and chroma of 1 to 
3. It averages as low as 27 percent clay in some pedons 
and as high as 35 percent clay in others. Some pedons, 
however, have thin horizons in which the clay content is 
more than 35 percent. The ВЗса and С horizons have 
hue of 10YR or 2.5Y, value of 5 to 7 (4 to 6 moist), and 
chroma of 2 to 4. They are mildly alkaline or moderately 
alkaline. 


Shue series 


The Shue series consists of deep, somewhat poorly 
drained soils formed in sandy eolian or outwash material 
overlying loamy glacial till. Permeability is rapid in the 
upper part of the soils and moderately slow in the 
underlying material. These soils are in swales or shallow 
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depressions in the uplands. Slopes range from 0 to 2 
percent. й 

Shue soils are similar to Elsmere soils and are near 
Carthage, Davison, Doger, Elsmere, Forestburg, Orwet, 
and Shue Variant soils. Carthage and Forestburg soils 
are moderately well drained. Elsmere soils do not have 
loamy underlying material at a depth of 20 to 40 inches. 
Orwet soils have a calcic horizon. Carthage, Doger, 
Elsmere, and Forestburg soils are on the higher parts of 
the landscape. The moderately well drained Davison and 
poorly drained Orwet and Shue Variant soils are in 
positions on the landscape similar to those of the Shue 
soils. 

Typical pedon of Shue loamy fine sand, in an area of 
Shue-Davison loamy fine sands, 138 feet east and 1,750 
feet south of the northwest corner of sec. 13, T. 106 М., 
В. 61 W. 


А11—0 to 7 inches; dark grayish brown (10YR 4/2) 
loamy fine sand, very dark brown (10YR 2/2) moist; 
weak medium granular structure; soft, very friable; 
neutral; clear smooth boundary. 

A12—7 to 15 inches; dark grayish brown (10YR 4/2) 
loamy fine sand, very dark brown (10YR 2/2) moist; 
weak medium subangular blocky structure parting to 
weak medium granular; soft, very friable; neutral; 
clear smooth boundary. 

C1—15 to 29 inches; light olive brown (2.5Y 5/3) loamy 
fine sand, olive brown (2.5Y 4/3) moist; many fine 
and medium distinct dark yellowish brown (10YR 
3/4) and common fine distinct strong brown (7.5YR 
5/6) and very dark brown (10YR 2/2 mottles; weak 
coarse subangular blocky structure parting to single 
grain; slightly hard, very friable; few pebbles; few 
fine dark concretions (iron and manganese oxide); 
neutral; clear wavy boundary. 

1С29—29 to 34 inches; light brownish gray (2.5\ 6/2) 
clay loam, grayish brown (2.5Y 5/2) moist; many fine 
distinct yellowish brown (10YR 5/6) and few fine 
distinct strong brown (7.5YR 5/6) mottles; massive; 
hard, firm, slightly sticky and slightly plastic; 
common fine concretions (iron and manganese 
oxide); common fine accumulations of carbonate; 
strong effervescence; mildly alkaline; clear wavy 
boundary. 

ПСЗаса--34 to 60 inches; light gray (2.5Y 7/2) loam, 
grayish brown (2.5Y 5/2) moist; common fine 
distinct yellowish brown (10YR 5/6) and few fine 
faint olive (БҮ 5/4) mottles; massive; hard, friable, 
‘slightly sticky and slightly plastic; common fine dark 
concretions (iron and manganese oxide); many fine 
and medium accumulations of carbonate; strong 
effervescence; mildly alkaline. 


The thickness of the solum ranges from 10 to 20 
inches. The depth to contrasting loamy material ranges 
from 20 to 40 inches. The mollic epipedon is 10 to 16 
inches thick. 
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The A horizon has value of 3 to 5 (2 or 3 moist) and 
chroma of 1 or 2. It dominantly is loamy fine sand but in 
some pedons is sandy loam. It is 10 to 16 inches thick 
and is neutral or mildly alkaline. Some pedons have an 
AC horizon, which is 3 to 8 inches thick. 

The C horizon has hue of 10YR or 2.5Y, value of 4 to 
6 (3 or 4 moist), and chroma of 2 to 4. It is loamy fine 
sand or fine sand and is neutral or mildly alkaline. In 
some pedons it has free carbonates. The IIC horizon has 
value of 5 to 7 (4 to 6 moist) and chroma of 2 to 4. It 
typically is clay loam and loam, but in some pedons it is 
silt loam or silty clay loam and in some it has thin layers 
of coarser textured material. It is mildly or moderately 
alkaline. Common accumulations of gypsum are in some 
pedons. 


Shue Variant 


The Shue Variant consists of deep, poorly drained 
soils formed in sandy eolian or outwash material 
overlying silty drift and loamy glacial till. Permeability is 
rapid in the upper part of the soils and moderately slow 
in the underlying material. These soils are in depressions 
and drainageways. Slopes range from 0 to 2 percent. 

_ Shue Variant soils are near Doger, Elsmere, 
Forestburg, Orwet, and Shue soils. Doger soils are 
somewhat excessively drained, Elsmere and Shue soils 
somewhat poorly drained, and Forestburg soils 
moderately well drained. Orwet soils have a calcic 
horizon. Doger, Elsmere, and Forestburg soils are on the 
slightly higher parts of the landscape. Orwet and Shue 
soils are in positions on the landscape similar to those of 
the Shue Variant soils. 

Typical pedon of Shue Variant loamy fine sand, 132 
feet west and 490 feet south of the northeast corner of 
sec. 21, Т. 106 М., В. 61 W. 


А11--0 to 6 inches; dark gray (10YR 4/1) loamy fine 
sand, black (10YR 2/1) moist; many fine distinct 
dark brown (7.5YR 4/4) mottles; weak fine granular 
structure; soft, very friable; mildly alkaline; clear 
smooth boundary. 

A12—6 to 12 inches; dark grayish brown (10YR 4/2) 
loamy fine sand, very dark grayish brown (10YR 3/ 
2) moist; many fine distinct dark brown (7.5YR 4/4) 
mottles; weak medium subangular blocky structure; 
slightly hard, very friable; mildly alkaline; clear 
smooth boundary. 

AC—12 to 17 inches; grayish brown (2.5Y 5/2) loamy 
fine sand, very dark grayish brown (2.5Y 3/2) moist; 
common fine distinct dark brown (7.5YR 4/4) and 
few medium faint dark gray (5Y 4/1) mottles; weak 
coarse and medium subangular blocky structure; 
slightly hard, very friable; mildly alkaline; clear 
smooth boundary. 

C1—17 to 25 inches; light brownish gray (2.5Y 6/2) 
loamy fine sand, grayish brown (2.5Y 5/2) moist; 
common fine distinct strong brown (7.5YR 5/6), few 
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fine distinct black (БУВ 2/1), and few fine faint dark 
gray (5У 4/1) mottles; weak coarse subangular 
blocky structure; slightly hard, very friable; mildly 
alkaline; gradual wavy boundary. 

C2—25 to 36 inches; light brownish gray (2.5Y 6/2) 
loamy fine sand, grayish brown (2.5Y 5/2) moist; 
many medium distinct strong brown (7.5YR 5/6) and 
few fine and medium faint black (5YR 2/1) and dark 
gray (5Y 4/1) mottles; weak coarse subangular 
blocky structure; slightly hard, very friable; mildly 
alkaline; clear wavy boundary. 

ПА135--36 to 46 inches; dark gray (5Y 4/1) silt loam, 
black (5Y 2/1) moist; moderate medium subangular 
blocky structure; hard, friable; common fine 
accumulations of carbonate; strong effervescence; 
mildly alkaline; clear smooth boundary. 

IIC3g—46 to 60 inches; light gray (5Y 7/1) silty clay 
loam, gray (БҮ 6/1) moist; common medium distinct 
light yellowish brown (2.5Y 6/4) and common 
medium faint dark gray (БҮ 4/1) mottles; massive; 
hard, friable, slightly sticky and slightly plastic; 
common fine nests of gypsum crystals; common fine 
accumulations of carbonate; strong effervescence; 
mildly alkaline. 


The thickness of the solum ranges from 10 to 20 
inches. The depth to contrasting loamy material ranges 
from 20 to 40 inches. The thickness of the mollic 
epipedon ranges from 10 to 24 inches. The depth to 
carbonates typically corresponds to the depth to 
contrasting loamy material, but some pedons are 
calcareous in the C horizon. 

The А horizon has value of 3 or 4 (2 or 3 moist). It is 
10 to 20 inches thick. It dominantly is loamy fine sand 
but in some pedons is fine sandy loam. It is neutral or 
mildly alkaline. Some pedons do not have an AC 
horizon. The C horizon has value of 5 or 6 (4 or 5 moist) 
and chroma of 2 to 4. It is loamy fine sand, fine sand, or 
loamy sand. The buried A horizon of contrasting loamy 
material ranges from 4 to 15 inches in thickness. It does 
not occur in some pedons. The buried A horizon and the 
ПС horizon generally range from silt loam to silty clay 
loam, but thin lenses of coarser textured material are in 
Some pedons. 


Stickney series 


The Stickney series consists of deep, moderately well 
drained soils formed in glacial till on uplands. 
Permeability is slow. Slopes range from O to 2 percent. 

Stickney soils are near Dudley, Houdek, Jerauld, 
Prosper, and Tetonka soils. Dudley and Jerauld soils 
have columnar structure in the B21t horizon. Houdek, 
Prosper, and Tetonka soils do not have a natric horizon. 
Also, Houdek soils are well drained and Tetonka soils 
poorly drained. Dudley, Houdek, and Jerauld soils are in 
positions on the landscape similar to those of the 
Stickney soils. Hoven soils are in depressions, and 
Prosper soils are in swales. 
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Typical pedon of Stickney loam, п an area of Houdek- 
Stickney loams, 0 to 2 percent slopes, 120 feet north 
and 1,190 feet east of the southwest corner of sec. 17, 
T. 105 N., В. 60 W. 


A11—0 to 2 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; weak fine granular structure; 
slightly hard, friable; neutral; clear smooth boundary. 

A12—2 to 7 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; weak medium and fine 
subangular blocky structure; hard, friable; neutral; 
clear smooth boundary. 

A2—7 to 10 inches; grayish brown (10YR 5/2) silt loam, 
very dark grayish brown (10YR 3/2) moist; weak 
medium and fine subangular blocky structure; 
slightly hard, friable; neutral; abrupt smooth 
boundary. 

B&A—10 to 12 inches; dark grayish brown (10YR 4/2) 
silty clay loam (B), black (10YR 2/1) moist, and light 
brownish gray (10YR 6/2) silt loam (A), very dark 
grayish brown (10YR 3/2) moist; moderate fine and 
medium subangular blocky structure; hard, friable, 
slightly sticky; neutral; clear wavy boundary. 

В211--12 to 17 inches; very dark gray (10YR 3/1) silty 
clay, black (10YR 2/1) moist; weak medium 
prismatic structure parting to strong fine and 
medium blocky; very hard, firm, sticky and plastic; 
mildly alkaline; clear wavy boundary. 

B221—17 to 26 inches; very dark gray (10YR 3/1) clay, 
black (10YR 2/1) moist; weak medium prismatic 
structure parting to moderate medium subangular 
blocky; very hard, firm, sticky and plastic; mildly 
alkaline; gradual wavy boundary. 

B23tcs—26 to 31 inches; very dark gray (10YR 3/1) clay 
loam, black (10YR 2/1) moist; weak coarse 
prismatic structure parting to weak coarse and 
medium subangular blocky; very hard, firm, sticky 
and plastic; common medium and fine nests of 
gypsum; slight effervescence; mildly alkaline; 
gradual wavy boundary. 

B3cs—31 to 36 inches; grayish brown (2.5Y 5/2) clay 
loam, dark grayish brown (2.5Y 4/2) moist; weak 
coarse subangular blocky structure; very hard, firm, 
sticky and plastic; few tongues, black (10YR 2/1) 
moist; many fine nests of gypsum; slight 
effervescence; mildly alkaline; gradual wavy 
boundary. 

С1сѕса—36 to 52 inches; light yellowish brown (2.5Y 6/ 
3) clay loam, light olive brown (2.5Y 5/3) moist; 
massive; hard, firm, slightly sticky and slightly 
plastic; common fine nests of gypsum; few fine 
accumulations of carbonate; strong effervescence; 
mildly alkaline; gradual wavy boundary. 

C2—52 to 60 inches; pale yellow (2.5Y 7/3) clay loam, 
light olive brown (2.5Y 5/3) moist; common fine 
distinct yellowish brown (10YR 5/6), common fine 
faint gray (БҮ 5/1), and few fine distinct dark 
reddish brown (5YR 2/2) mottles; massive; hard, 
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firm, slightly sticky and slightly plastic; few fine nests 
of gypsum; few fine accumulations of carbonate; 
strong effervescence; moderately alkaline. 


The thickness of the solum, the depth to carbonates, 
and the thickness of the mollic epipedon range from 20 
to 40 inches. Gypsum is at a depth of 20 to 30 inches. 

The A1 horizon has value of 3 to 5 (2 or 3 moist) and 
chroma of 1 or 2. It dominantly is loam but in some 
pedons is silt loam or silty clay loam. It is 6 to 8 inches 
thick and is medium acid to neutral. The A2 horizon has 
value of 5 or 6 (3 or 4 moist) and chroma of 1 to 3. It is 
silt loam, loam, or silty clay loam and is slightly acid or 
neutral. The B2t horizon has value of 3 to 5 (2 to 4 
moist) and chroma of 1 or 2. It is slightly acid to mildly 
alkaline. The С horizon has hue of 2.5Y or 5У. It is clay 
loam or loam. 


Tetonka series 


The Tetonka series consists of deep, poorly drained 
soils formed in local alluvium overlying glacial drift. 
Permeability is very slow. These soils are in closed 
depressions and broad swales. Slopes are less than 1 
percent. 

Tetonka soils are similar to Worthing soils and are 
near Clarno, Davison, Hand, Houdek, Prosper, and 
Stickney soils. Clarno, Hand, and Houdek soils are well 
drained and Davison and Prosper soils moderately well 
drained. Stickney soils have a natric horizon. Clarno, 
Davison, Hand, Houdek, and Stickney soils are on the 
higher parts of the landscape, and Prosper soils are in 
swales. Worthing soils do not have an A2 horizon. 

Typical pedon of Tetonka silt loam, 126 feet north and 
750 feet west of the southeast corner of sec. 19, T. 108 
М., В. 62 W. 


Ар--0 to 8 inches; gray (10YR 5/1) silt loam, black 
(10YR 2/1) moist; few fine distinct yellowish brown 
(10YR 5/6) mottles; weak fine granular structure; 
slightly hard, friable; slightly acid; abrupt smooth 
boundary. 

A2—8 to 13 inches; light gray (10ҮН 7/1) silt loam, gray 
(10YR 5/1) moist; common fine distinct dark 
yellowish brown (10YR 4/4) mottles; weak thin platy 
structure; slightly hard, friable; neutral; clear wavy 
boundary. 

A&B—13 to 16 inches; light gray (10YR 7/1) silt loam 
(A2), gray (10YR 5/1) moist, and dark gray (10YR 
4/1) silty clay (B2t), black (10YR 2/1) moist; 
common fine distinct dark yellowish brown (10YR 4/ 
4) mottles; weak medium subangular blocky 
structure; hard, firm, sticky and plastic; slightly acid; 
clear smooth boundary. 

B21t—16 to 20 inches; dark gray (10YR 4/1) silty clay, 
black (10YR 2/1) moist; moderate medium and 
coarse prismatic structure parting to moderate 
medium subangular blocky; extremely hard, very 
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firm, sticky and plastic; few tongues, gray (10YR 5/ 
1) moist; few fine dark concretions (iron and 
manganese oxide); slightly acid; gradual wavy 
boundary. 

B22t—20 to 42 inches; dark gray (10YR 4/1) silty clay, 
black (10YR 2/1) moist; few fine faint very dark gray 
(10YR 3/1) mottles; moderate coarse prismatic 
structure parting to moderate medium and fine 
subangular blocky; extremely hard, very firm, sticky 
and plastic; neutral; gradual wavy boundary. 

B3—42 to 49 inches; gray (БҮ 5/1) and light olive gray 
(5Y 6/2) silty clay, very dark gray (10YR 3/1) and 
olive gray (5Y 5/2) moist; common fine distinct dark 
yellowish brown (10YR 4/4) and common fine faint 
olive (5Y 5/3) mottles; moderate medium subangular 
blocky structure; very hard, very firm, sticky and 
plastic; few fine dark concretions (iron and 
manganese oxide); mildly alkaline; gradual wavy 
boundary. 

Сса—49 to 60 inches; light gray (5Y 7/1) clay loam, 
olive gray (5Y 5/2) moist; common fine distinct dark 
yellowish brown (10YR 4/4) and dark reddish brown 
(5YR 2/2) mottles; massive; hard, firm, slightly sticky 
and slightly plastic; few fine dark concretions (iron 
and manganese oxide); common fine accumulations 
of carbonate; strong effervescence; mildly alkaline. 


The thickness of the solum ranges from 30 to 60 
inches. The depth to free carbonates ranges from 36 to 
60 inches or more. 

The Ap or A1 horizon has value of 4 or 5 (2 or 3 
moist) and chroma of 1 or 2. It is 6 to 12 inches thick. It 
dominantly is silt loam, but the range includes silty clay 
loam. The A2 horizon has value of 5 to 7 (4 or 5 moist) 
and chroma of 1 or 2. It is loam, silt loam, or silty clay 
loam. Some pedons do not have an A&B horizon. The 
B2t horizon has hue of 10YR, 2.5Y, or 5Y, value of 4 or 
5 (2 to 4 moist), and chroma of 1 or 2. It is silty clay, 
clay, or clay loam. Carbonates are in the B3 horizon in 
some pedons. The C horizon typically is clay loam, but in 
some pedons it is clay or silty clay and in some it has 
thin strata of loam or sandy loam between depths of 40 
and 60 inches. 


Tetonka Variant 


The Tetonka Variant consists of deep, poorly drained 
soils formed in local alluvium over sandy glacial outwash. 
Permeability is slow in the subsoil and rapid in the 
underlying material. These soils are in depressions. 
Slopes are less than 2 percent. 

Tetonka Variant soils are similar to Tetonka soils and 
are near Blendon, Carthage, Fedora, and Woonsocket 
soils. Blendon soils are well drained, and Carthage and 
Woonsocket soils are moderately well drained. Fedora 
soils have a calcic horizon. Tetonka soils contain more 
clay in the subsoil than the Tetonka Variant soils. All of 
the nearby soils are higher on the landscape than the 
Tetonka Variant soils. 
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Typical pedon of Tetonka Variant fine sandy loam, 285 
feet south and 1,020 feet east of the northwest corner of 
sec. 28, Т. 108 М., R. 62 W. 


Ар—0 to 5 inches; dark gray (10YR 4/1) fine sandy 
loam, black (10YR 2/1) moist; weak fine granular 
structure; slightly hard, friable; medium acid; clear 
wavy boundary. 

A12—5 to 9 inches; dark gray (10YR 4/1) fine sandy 
loam, black (10YR 2/1) moist; weak medium and 
fine subangular blocky structure; slightly hard, 
friable; slightly acid; clear smooth boundary. 

A21—9 to 15 inches; gray (10YR 5/1) fine sandy loam, 
very dark gray (10YR 3/1) moist; weak coarse and 
medium subangular blocky structure parting to weak 
medium platy; slightly hard, friable; slightly acid; 
clear wavy boundary. 

A22—15 to 19 inches; gray (10YR 6/1) loamy fine sand, 
dark grayish brown (10YR 4/2) moist; common fine 
distinct yellowish brown (10YR 5/4) mottles; weak 
coarse subangular blocky structure parting to weak 
medium and thin platy; soft, very friable; slightly 
acid; clear smooth boundary. 

B21t—19 to 27 inches; gray (10YR 5/1) sandy clay 
loam, very dark gray (10YR 3/1) moist; few fine 
distinct yellowish brown (10YR 5/4) mottles; weak 
coarse prismatic structure parting to moderate 
medium subangular blocky; very hard, firm, sticky 
and slightly plastic; many fine dark concretions (iron 
and manganese oxide); neutral; gradual wavy 
boundary. 

B22t—27 to 34 inches; grayish brown (2.5Y 5/2) sandy 
clay loam, very dark grayish brown (2.5Y 3/2) moist; 
common fine distinct yellowish brown (10YR 5/6) 
and few coarse faint grayish brown (2.5Y 5/2) 
mottles; weak coarse prismatic structure parting to 
weak coarse and medium subangular blocky; hard, 
firm, slightly sticky and slightly plastic; few fine dark 
concretions (iron and manganese oxide); neutral; 
gradual wavy boundary. 

С1--34 to 42 inches; grayish brown (2.5Y 5/2) fine 
sandy loam, very dark grayish brown (2.5Y 3/2) 
moist; common fine distinct yellowish brown (10YR 
5/6) and few coarse faint olive gray (5Y 5/2) 
mottles; weak coarse subangular blocky structure; 
hard, firm, slightly sticky and slightly plastic; few fine 
concretions (iron and manganese oxide); neutral; 
clear smooth boundary. 

C2—42 to 60 inches; light gray (2.5Y 7/2) fine sand, 
grayish brown (2.5Y 5/2) moist; single grain; loose; 
neutral. 


The thickness of the solum dominantly is about 25 to 
35 inches but ranges from 22 to 50 inches. The depth to 
carbonates ranges from 20 to 60 inches. 

The Ap or АТ horizon has value of 4 or 5 (2 or 3 
moist) and chroma of 1 or 2. It has few or common, faint 
or distinct mottles in some pedons. It dominantly is fine 
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sandy loam but in some pedons is loam or sandy clay 
loam. It is 6 to 16 inches thick and ranges from medium 
acid to neutral. The A2 horizon has value of 5 to 7 (3 to 
5 moist) and chroma of 1 or 2. It is fine sandy loam, 
sandy loam, loamy fine sand, or loamy sand. It is 4 to 10 
inches thick and ranges from medium acid to neutral. An 
A&B horizon is in some pedons. 

The B2t horizon has hue of 10YR or 2.5Y, value of 4 
or 5 (2 or 3 moist), and chroma of 1 or 2. It is sandy clay 
loam or fine sandy loam. It is slightly acid or neutral. Few 
or common, faint or distinct mottles are in most pedons. 

The C horizon typically is fine sandy loam and fine 
sand, but in some pedons it is sandy clay loam, sandy 
loam, loamy fine sand, loamy sand, or sand and in some 
it has thin strata of gravelly sand. 


Valentine series 


The Valentine series consists of deep, excessively 
drained soils formed in eolian sand on uplands. 
Permeability is rapid. Slopes range from 3 to 15 percent. 

Valentine soils are near Doger, Els, Elsmere, 
Forestburg, Ipage, and Shue soils. Doger soils have a 
mollic epipedon. Els, Elsmere, and Shue soils are 
somewhat poorly drained, and Forestburg апа Іраде 
Soils are moderately well drained. The nearby soils 
generally are less sloping than the Valentine soils. 

Typical pedon of Valentine fine sand, 3 to 15 percent 
slopes, 610 feet east and 300 feet north of the 
southwest corner of sec. 19, T. 107 N., R. 60 W. 


А1—0 to 5 inches; grayish brown (10YR 5/2) fine sand, 
very dark grayish brown (10YR 3/2) moist; weak fine 
granular structure parting to single grain; loose; 
neutral; clear smooth boundary. 

AC—5 to 13 inches; pale brown (10YR 6/3) fine sand, 
brown (10YR 4/3) moist; single grain; loose; neutral; 
gradual smooth boundary. 

C—13 to 60 inches; pale brown (10YR 6/3) fine sand, 
brown (10YR 5/3) moist; single grain; loose; neutral. 


The thickness of the solum ranges from 5 to 17 
inches. The soils are slightly acid or neutral throughout. 

The A horizon has value of 4 to 6 (3 to 5 moist). It is 2 
to 9 inches thick. it dominantly is fine sand, but the 
range includes loamy fine sand. The AC horizon has 
value of 5 to 7 (4 to 6 moist) and chroma of 2 or 3. It is 
fine sand or loamy fine sand. The C horizon has value of 
6 or 7 (5 or 6 moist) and chroma of 2 to 4. Dark buried 
horizons of loamy fine sand are between depths of 20 
and 60 inches in some pedons. 


Wann series 


The Wann series consists of deep, somewhat poorly 
drained soils formed in alluvium on flood plains. 
Permeability is moderately rapid. Slopes range from 0 to 
2 percent. 
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Wann soils are similar to Bon soils and are near 
Blendon, Clamo, Doger, Durrstein, and Lamo soils. The 
well drained Blendon and somewhat excessively drained 
Doger soils are on uplands. Bon soils are moderately 
well drained. Clamo soils contain more clay and less 
sand than the Wann soils. The poorly drained Durrstein 
soils have a natric horizon. Lamo soils contain more silt 
and less sand than the Wann soils. Clamo, Durrstein, 
and Lamo soils are in positions on the landscape similar 
to those of the Wann soils. 

Typical pedon of Wann loam, in an area of Wann- 
Lamo complex, 172 feet north and 2,475 feet west of 
the southeast corner of sec. 22, T. 107 М., А. 61 W. 


А11—0 to 6 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; weak fine granular structure; 
slightly hard, friable; strong effervescence; neutral; 
clear smooth boundary. 

A12—6 to 13 inches; dark gray (10YR 4/1) loam, black 
(10YR 2/1) moist; weak medium subangular blocky 
structure parting to weak fine granular; slightly hard, 
friable; slight effervescence; neutral; ciear smooth 
boundary. 

AC—13 to 17 inches; grayish brown (2.5Y 5/2) loam, 
very dark grayish brown (2.5Y 3/2) moist; weak 
coarse and medium subangular blocky structure 
parting to weak fine granular; slightly hard, friable; 
slight effervescence; mildly alkaline; gradual smooth 
boundary. 

C1—17 to 42 inches; grayish brown (2.5Y 5/2) fine 
sandy loam, dark grayish brown (2.5Y 4/2) moist; 
common fine distinct brown (7.5YR 5/4) and 
common fine faint dark reddish brown (5YR 2/2) 
mottles; weak coarse subangular blocky structure; 
slightly hard, friable; thin lens of silt loam and loam; 
few fine accumulations of carbonate; strong 
effervescence; mildly alkaline; gradual smooth 
boundary. 

C2—42 to 60 inches; grayish brown (2.5Y 5/2) loamy 
fine sand, dark grayish brown (2.5Y 4/2) moist; 
common fine distinct brown (7.5YR 5/4) mottles; 
single grain; loose; thin lens of loam; mildly alkaline. 


The thickness of the solum ranges from 12 to 20 
inches and is the same as the thickness of the mollic 
ерредоп. 

The A horizon has value of 4 or 5 (2 or 3 moist) and 
chroma of 1 or 2. It dominantly is loam but in some 
pedons is fine sandy loam or loamy sand. It is 11 to 20 
inches thick and is neutral or mildly alkaline. Some 
pedons do not have an AC horizon. The C horizon has 
hue of 10YR ог 2.5Y and value of 5 to 7 (4 to 6 moist). It 
is mildly alkaline or moderately alkaline. 

The mollic epipedon in the map unit Wann fine sandy 
loam is thicker than is defined as the range for the Wann 
series. This difference; however, does not alter the use 
or behavior of the soil. 
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Whitelake series 


The Whitelake series consists of deep, moderately 
well drained soils formed in loamy outwash sediments on 
uplands. Permeability is slow in the subsoil and 
moderate or moderately rapid in the underlying material. 
Slopes range from 0 to 6 percent. 

Whitelake soils are near Blendon, Doger, Elsmere, 
Lute, Shue, and Woonsocket soils. Blendon, Doger, 
Elsmere, Shue, and Woonsocket soils do not have a 
natric horizon. Lute soils are somewhat poorly drained. 
Blendon and Doger soils are on the slightly higher parts 
of the landscape. Elsmere, Lute, and Woonsocket soils 
are in positions on the landscape similar to those of the 
Whitelake soils. Shue soils are in slight depressions. 

Typical pedon of Whitelake fine sandy loam, in an 
area of Whitelake-Woonsocket fine sandy loams, 2 to 6 
percent slopes, 550 feet south and 1,900 feet west of 
the northeast corner of sec. 24, Т. 107 М., В. 62 W. 


А1--0 to 8 inches; dark gray (10YR 4/1) fine sandy 
loam, black (10ҮН 2/1) moist; weak fine granular 
structure; slightly hard, friable; medium acid; clear 
wavy boundary. 

A2—8 to 12 inches; gray (10ҮН 5/1) loamy fine sand, 
very dark gray (10ҮН 3/1) moist; weak coarse and 
medium subangular blocky structure; slightly hard, 
very friable; neutral; clear wavy boundary. 

B21t—12 to 15 inches; grayish brown (10YR 5/2) sandy 
clay loam, very dark grayish brown (10YR 3/2) 
moist; thin coatings of gray (10YR 5/1) on the tops 
of columns; strong medium columnar structure; 
extremely hard, firm, sticky and plastic; shiny 
coatings on vertical faces of peds; mildly alkaline; 
clear wavy boundary. 

B22tsa—15 to 19 inches; grayish brown (10YR 5/2) 
sandy clay loam, very dark grayish brown (10YR 3/ 
2) moist; moderate medium prismatic structure 
parting to strong medium blocky; very hard, firm, 
sticky and plastic; common fine threads of salts; 
shiny coatings on vertical faces of peds; mildly 
alkaline; clear wavy boundary. 

B3cs—19 to 27 inches; grayish brown (10YR 5/2) sandy 
clay loam, dark grayish brown (10YR 4/2) moist; 
weak coarse prismatic structure; very hard, friable, 
slightly sticky and slightly plastic; common fine and 
medium nests of gypsum; shiny coatings on vertical 
faces of peds; moderately alkaline; gradual wavy 
boundary. 

С1--27 to 32 inches; grayish brown (10YR 5/2) sandy 
loam, dark grayish brown (10YR 4/2) moist; 
massive; hard, friable, slightly sticky; few fine and 
medium nests of gypsum; moderately alkaline; 
gradual wavy boundary. 

C2—32 to 35 inches; grayish brown (10YR 5/2) sandy 
loam, dark grayish brown (10ҮН 4/2) moist; 
massive; slightly hard, friable; moderately alkaline; 
clear wavy boundary. 


99 


C3—35 to 60 inches; grayish brown (10YR 5/2) sandy 
loam, dark grayish brown (10YR 4/2) moist; 
common medium faint dark gray (БҮ 4/1) and 
common fine distinct dark brown (7.5YR 3/2) 
mottles; massive; slightly hard, friable; few fine and 
medium accumulations of carbonate; strong 
effervescence; moderately alkaline. 


The thickness of the solum ranges from 22 to 40 
inches. The depth to free carbonates ranges from 10 to 
35 inches. The thickness of the mollic epipedon ranges 
from 10 to 20 inches. 

The A1 horizon has value of 3 to 5 (2 or 3 moist) and 
chroma of 1 to 3. It is 8 to 16 inches thick. It dominantly 
is fine sandy loam but in some pedons is sandy loam or 
loamy fine sand. It ranges from medium acid to mildly 
alkaline. The A2 horizon is 2 to 4 inches thick. It is loamy 
fine sand, fine sandy loam, or sandy loam. The B2t 
horizon has value of 5 or 6 (3 to 5 moist) and chroma of 
2 or 3. It ranges from mildly alkaline to strongly alkaline. 
It is fine sandy loam or sandy clay loam. The B3 horizon 
is sandy clay loam, fine sandy loam, sandy loam, loamy 
fine sand, or loamy sand. Thin strata of clay and silt are 
in the C horizon in some pedons. 


Woonsocket series 


The Woonsocket series consists of deep, moderately 
well drained soils formed in loamy and sandy sediments 
on glacial outwash plains. Permeability is moderate in 
the solum and moderately rapid or rapid in the underlying 
material. Slopes range from 0 to 6 percent. 

Woonsocket soils are similar to Prosper soils and are 
near Blendon, Carthage, Fedora, and Whitelake soils. 
Blendon and Carthage soils do not have an argillic 
horizon. Fedora soils have a calcic horizon. Prosper soils 
contain less sand in the subsoil than the Woonsocket 
soils. Whitelake soils have а пас horizon. Blendon, 
Carthage, and Whitelake soils are in positions on the 
landscape similar to those of the Woonsocket soils. 
Fedora soils are in the slightly lower lying areas. 

Typical pedon of Woonsocket fine sandy loam, 2,400 
feet north and 240 feet east of the southwest corner of 
sec. 35, T. 108 N., R. 62 W. 


Ар--0 to 8 inches; dark grayish brown (10YR 4/2) fine 
sandy loam, biack (10YR 2/1) moist; weak fine 
granular structure; slightly hard, friable; slightly acid; 
abrupt smooth boundary. 

B1—8 to 12 inches; dark gray (10YR 4/1) fine sandy 
loam, black (10YR 2/1) moist; weak coarse 
prismatic structure parting to weak medium and fine 
subangular blocky; slightly hard, friable; slightly acid; 
clear smooth boundary. 

B21t—12 to 19 inches; dark grayish brown (10YR 4/2) 
sandy clay loam, very dark gray (10YR 3/1) moist; 
moderate medium prismatic structure parting to 
moderate medium subangular blocky; hard, firm, 


100 


slightly sticky and slightly plastic; shiny films оп 
vertical faces of peds; slightly acid; clear smooth 
boundary. 

B22t—19 to 24 inches; dark grayish brown (10YR 4/2) 
sandy clay loam, very dark grayish brown (10YR 3/ 
2) moist; faces of peds are very dark gray (10YR 3/ 
1) moist; few fine distinct dark yellowish brown 
(10YR 4/4) mottles; moderate medium and coarse 
prismatic structure parting to weak coarse and 
medium subangular blocky; hard, firm, sticky and 
plastic; shiny films on vertical faces of peds; slightly 
acid; clear wavy boundary. 

B3—24 to 28 inches; grayish brown (2.5Y 5/2) fine 
sandy loam, dark grayish brown (2.5Y 4/2) moist; 
few fine distinct black (10YR 2/1), yellowish brown 
(10YR 5/6), and dark yellowish brown (10YR 4/4) 
mottles; weak coarse prismatic structure parting to 
weak medium subangular blocky; slightly hard, 
friable; few fine dark concretions (iron and 
manganese oxide); few pebbles; few tongues, very 
dark gray (10ҮН 3/1) moist; few fine accumulations 
of carbonate; neutral; clear wavy boundary. 

С1са—28 to 42 inches; light brownish gray (2.5Y 6/2) 
loamy fine sand, light olive brown (2.5Y 5/3) moist; 
common fine distinct black (10YR 2/1) and 
yellowish brown (10YR 5/6) and common medium 
faint grayish brown (2.5Y 5/2) mottles; weak coarse 
subangular blocky structure parting to single grain; 
soft, very friable; few pebbles; few fine 
accumulations of carbonate; strong effervescence; 
mildly alkaline; gradual wavy boundary. 

C2—42 to 60 inches; brown (10YR 5/3) fine sand, dark 
yellowish brown (10YR 3/4) moist; single grain; 
loose; strong effervescence; mildly alkaline. 


The thickness of the solum dominantly is 22 to 28 
inches but ranges from 15 to 32 inches. The mollic 
epipedon ranges from 20 to 35 inches in thickness and 
commonly includes all of the B2t horizon. The depth to 
free carbonates ranges from 14 to 32 inches. 

The A horizon has value of 3 or 4 (2 or 3 moist) and 
chroma of 1 or 2. It dominantly is fine sandy loam but in 
some pedons is sandy loam. It is 6 to 12 inches thick 
and is slightly acid or neutral. Some pedons do not have 
а 81 horizon. The B2t horizon has value of 3 to 5 (2 or 3 
moist) and chroma of 1 or 2. It typically is sandy clay 
loam but in some pedons is sandy loam or fine sandy 
loam. It is slightly acid or neutral. Some pedons do not 
have a B3 horizon. The C horizon typically is loamy fine 
sand and fine sand, but in some pedons it is loamy sand 
or sand and in some it has thin strata of loam, silt loam, 
or fine sandy loam below a depth of 40 inches. 


Worthing series 


The Worthing series consists of deep, poorly drained 
and very poorly drained soils formed in local clayey and 
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loamy alluvial sediments in depressions in the uplands. 
Permeability is slow. Slopes are less than 1 percent. 

Worthing soils are similar to Tetonka soils and are 
near Blendon, Bonilla, Clarno, Davison, Ethan, and 
Houdek soils. Blendon, Clarno, Ethan, and Houdek soils 
are well drained and are on the higher parts of the 
landscape. Bonilla and Davison soils are moderately well 
drained. Bonilla soils are in swales. Davison soils are in 
slightly convex areas adjacent to depressions. The have 
a calcic horizon. Tetonka soils have a light gray A2 
horizon. 

Typical pedon of Worthing silt loam, 240 feet north 
and 1,820 feet west of the southeast corner of sec. 1, T. 
105 М., А. 59 W. 


А1—0 to 10 inches; dark gray (10YR 4/1) silt loam, 
black (10YR 2/1) moist; few fine distinct yellowish 
brown (10YR 5/6) mottles; weak fine granular 
structure; slightly hard, friable, slightly sticky; neutral; 
clear wavy boundary. 

В211—10 to 18 inches; dark gray (10YR 4/1) silty clay, 
black (10YR 2/1) moist; few fine distinct yellowish 
brown (10YR 5/6) mottles; weak medium prismatic 
structure parting to moderate medium and fine 
blocky; very hard, very firm, sticky and plastic; 
slightly acid; gradual wavy boundary. 

B22t—18 to 35 inches; dark gray (10YR 4/1) silty clay, 
black (10YR 2/1) moist; few fine distinct yellowish 
brown (10YR 5/6) mottles; moderate medium 
prismatic structure parting to strong medium and 
fine blocky; very hard, very firm, sticky and plastic; 
neutral; gradual wavy boundary. 

B3g—35 to 40 inches; gray (5Y 5/1) silty clay, very dark 
gray (5Y 3/1) moist; common fine distinct strong 
brown (7.5YR 5/6) mottles; weak coarse prismatic 
Structure parting to moderate medium blocky; very 
hard, very firm, sticky and plastic; few fine 
accumulations of carbonate; mildly alkaline; gradual 
wavy boundary. 

Cgca—40 to 60 inches; gray (5Y 6/1) clay loam, dark 
gray (SY 4/1) moist; many fine and medium strong 
brown (7.5YR 5/6) mottles; massive; very hard, firm, 
slightly sticky and slightly plastic; common fine dark 
concretions (iron and manganese oxide); common 
fine accumulations of carbonate; strong 
effervescence; mildly alkaline. 


The thickness of the solum and of the mollic epipedon 
ranges from 38 to 50 inches. The depth to free 
carbonates ranges from 35 to 60 inches. 

The A horizon is neutral in hue or has hue of 10YR, 
2.5Y, or 5Y, value of 3 or 4 (2 or 3 moist), and chroma of 
1. It dominantly 16 silt loam but in some pedons is silty 
clay loam. It is 8 to 15 inches thick and is medium acid 
to neutral. The B2t horizon has hue of 10YR, 2.5Y, or 5Y 
and value of 3 to 5 (2 or 3 moist). It is clay or silty clay 
that averages as low as 40 percent clay in some pedons 
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and as high as 55 percent clay in others. It is slightly horizons are silty clay, silty clay loam, or clay loam. They 
acid or neutral. In some pedons the lower part of this are mildly alkaline or moderately alkaline. They have few 
horizon has accumulations of gypsum. The ВЗа and С to common gypsum crystals in some pedons. 
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factors of soil formation 


Soil forms when chemical and physical processes act 
on geologically deposited or accumulated material. The 
characteristics of the soil at any given point are 
determined by the physical and mineralogical 
composition of the parent material, the climate under 
which the soil material has accumulated and existed 
since accumulation, the plant and animal life on and in 
the soil, the relief, and the length of time that the forces 
of soil formation have acted on the soil material. 

Climate and plant and animal life, chiefly plants, are 
active factors of soil formation. They act on the parent 
material that has accumulated through the weathering of 
rocks and slowly change it to a natural body that has 
genetically related horizons. The effects of climate and 
plant and animal life are conditioned by relief. The parent 
material also affects the kind of soil profile that forms 
and, in extreme cases, determines it almost entirely. 
Finally, time is needed for changing the parent material 
into a soil having genetically related horizons. Some time 
is always required for differentiation of soil horizons. 
Usually, a long time is required for the development of 
distinct horizons. 

The factors of soil formation are so closely interrelated 
in their effects on the soil that few generalizations can 
be made regarding the effect of any one factor unless 
conditions are specified for the other four. The following 
paragraphs relate the factors of soil formation to the 
soils in Sanborn County. 


climate 


Climate directly influences the rate of chemical and 
physical weathering. Sanborn County has a continental 
climate marked by cold winters and hot summers. The 
average annua! air temperature is about 46 degrees F. 
The average annual! precipitation is about 21 inches, of 
which about 70 percent falls during the period April 
through September. 

This climate favors a grassland ecology. As a result of 
the grass cover, organic matter accumulates in the upper 
part of the soil. The precipitation is sufficient to leach 
carbonates in most soils to an average depth of about 
20 inches. The climate is generally uniform throughout 
the county and thus as a separate factor does not 
differentiate the soils within the county. Additional 
climatic data are given in the section “General nature of 
the county.” 


plant and animal life 


Living organisms play an important part in soil 
formation. These include plants, animals, insects, 
earthworms, bacteria, and fungi. In Sanborn County the 
tall and mid prairie grasses have had more influence on 
soil formation than other living organisms. As a result of 
these grasses, the surface layer of many soils has a 
moderate or high content of organic matter. Bonilla soils 
are an example. 

Earthworms, cicadas, and burrowing animals help to 
keep the soil open and porous. Bacteria and fungi 
decompose plant residue, thus releasing nutrients that 
plants use as food. 


parent material 


Most of the soils in Sanborn County formed in glacial 
material that was derived from preglacial formations of 
granite, gneiss, limestone, sandstone, and shale. The 
glacier ground up and mixed these materials as it 
transported them. It then redeposited them as it melted. 
Some deposits are unsorted material or glacial till; others 
are material sorted either by water during deposition or 
by wind and water after deposition. 

Glacial deposits of Late Wisconsin age average 35 
feet in thickness over older glacial deposits in most 
areas of the county. The Late Wisconsin ice margin 
probably melted four times during the period of 
deglaciation. The Late Wisconsin deposits are mainly 
poorly sorted glacial till, stratified loamy glacial drift, and 
stratified glacial outwash. 

The glacial till weathers to light olive brown or grayish 
brown, friable or firm loam and clay loam. Betts, Clarno, 
Ethan, and Houdek soils formed in glacial till. 

Stratified loamy glacial drift mantles the unsorted till in 
much of the west-central part of the county. Hand soils 
formed рату or entirely in this stratified drift. 

Glacial outwash is sand, gravel, and loamy material 
deposited by melt water. Delmont and Enet soils formed 
in loamy material underlain by sand and gravel within a 
depth of 40 inches. The outwash deposits occur as a 
thin mantle over glacial till or glacial drift in extensive 
areas. Carthage, Forestburg, and Shue soils formed in 
outwash sediments underlain by glacial till or drift within 
a depth of 40 inches. Blendon soils are in areas where 
outwash sediments are more than 40 inches thick. Doger 
and Valentine soils are in areas where outwash sand has 
been reworked and redesposited by wind. 
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Glaciolacustrine deposits are in the east-central рап of 
the county. Artesian and Farmsworth soils formed in 
these clayey sediments. 

Bonilla, Hoven, Prosper, and Tetonka soils formed 
partly or entirely in local alluvium washed in from 
adjacent sloping soils in the uplands. Clamo, Ourrstein, 
Lamo, and Wann soils formed in alluvium deposited by 
streams. 


relief 


Relief affects drainage, runoff, erosion, plant cover, 
and soil temperature. Betts are examples of soils that 
lose much rainfall because of excessive runoff. As a 
result of the excessive runoff, less moisture enters the 
soil and more soil is lost through erosion. These soils are 
calcareous at or near the surface. The layers in which 
organic matter accumulates are thin. 

The runoff rate is slower on Clarno, Hand, and Houdek 
soils than on the Betts soils. As a result, more moisture 
enters the soil and the layers in which organic matter 


accumulates are thicker. Also, these soils are calcareous 
at a depth of more than 10 inches. 

Bonilla and Prosper soils are in swales that receive 
extra moisture in the form of runoff from adjacent soils. 
The layers in which organic matter accumulates are 
thicker than those in the Clarno, Hand, and Houdek 
soils. Also, carbonates are leached to a greater depth. 

Drainage is impeded in some low areas. The high, 
fluctuating water table in the soils in these areas favors 
the concentration of salts. Durrstein and James soils are 
examples. 


time 


The length of time that soil material has been exposed 
to the other four factors of soil formation is reflected in 
the kinds of soil that have formed. All of the soils in 
Sanborn County are relatively young, dating back to the 
Late Wisconsin glacial period. The youngest soils are 
those on active flood plains, such as Bon, Lamo, and 
Wann soils. 
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Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclaim (in tables). An area difficult to reclaim after 
the removal of soil for construction and other uses. 
Revegetation-and erosion control are extremely 
difficult. 

Association, soil. A group of soils geographically 
associated in a characteristic repeating pattern and 
defined and delineated as a single map unit. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the amount 
at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in 
а 60-inch profile or to a limiting layer is expressed 
as— 


Calcareous soil. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 

Chiseling. Tillage with an implement having one or more 
Soil-penetrating points that shatter or loosen hard, 
compact layers to depths below normal plow depth. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. : 

Claypan. А slowly permeable soil horizon that contains 
much more clay than the horizons above it. A 
claypan is commonly hard when dry and plastic or 
stiff when wet. 

Complex, soil. A map unit of two or more kinds of soil in 
such an intricate pattern or so small in area that it is 
not practica! to map them separately at the selected 
scale of mapping. The pattern and proportion of the 
Soils are somewhat similar in all areas. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 


Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
“wire” when rolled between thumb and forefinger. 
Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 

Cemented.— Hard; little affected by moistening. 

Contour stripcropping. Growing crops in strips that 
follow the contour. Strips of grass or close-growing 
crops are alternated with strips of clean-tilled crops 
or summer fallow. 

Control section. The part of the soil on which 
classification is based. The thickness varies among 
different kinds of soil, but for many it is that part of 
the soil profile between depths of 10 inches and 40 
or 80 inches. 

Crop residue management. Using that part of the plant 
or crop left in the field after harvest for protection or 
improvement of the soil. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Deferred grazing. Postponing grazing or resting grazing 
land for a prescribed period. 

Drainage class (natural). Refers to the removal of water 
from the soil. Drainage classes are determined on 
the basis of an overall evaluation of water removal 
as influenced by climate, slope, and position on the 
landscape. Precipitation, runoff, amount of moisture 
‘infiltrating the soil, апа rate of water movement || 
through the soil affect the degree and duration of 
wetness. Seven classes of natural soil drainage are 
recognized: | 
Excessively drained.—Water is removed from the 
soil very rapidly. The soils in this class generally are 
free of mottles throughout. They commonly are 
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shallow, very porous, ог steep, ог a combination of 
these. 

Somewhat excessively drained.—Water is removed 
from the soil rapidly. The soils in this class generally 
are free of mottles throughout. They commonly are 
shallow or moderately deep, very porous, or steep, 
or a combination of these. 

Well drained.—Water is removed from the soil so 
readily that the upper 40 inches generally does not 
have the mottles or dull colors related to wetness. 
Moderately well drained.—Water is removed from 
the soil so slowly that the upper 20 to 40 inches has 
the mottles or dull colors related to wetness. The 
soils in this class commonly have a slowly 
permeable layer, have a water table, or receive 
runoff or seepage, or they are characterized by a 
combination of these. 

Somewhat poorly drained. —Water is removed from 
the soil so slowly that the upper 10 to 20 inches has 
the mottles or dull colors related to wetness. The 
soils in this class commonly have a slowly 
permeable layer, have a water table, or receive 
runoff or seepage, or they are characterized by a 
combination of these. 

Poorly drained.—Water is removed so slowly that 
either the soil is periodically saturated or the upper 
10 inches has the mottles or dull colors related to 
wetness. The soils in this class commonly have a 
slowly permeable layer, have a water table, or 
receive runoff or seepage, or they are characterized 
by a combination of these. 

Very poorly drained.—Water is removed from the 
soil so slowly that free water is at or on the surface 
most of the time. The soils in this class commonly 
have a slowly permeable layer, have a water table, 
or receive runoff or seepage, or they are 
characterized by a combination of these. 

Erosion. The wearing away of the land surface by water, 
wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and the 
building up of such landscape features as flood 
plains and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the 
activities of man or other animals or of a 
catastrophe іп nature, for example, fire, that 
exposes the surface. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil does not provide a source of gravel or sand 
for construction purposes. 

Excess salts (in tables). Excess water-soluble salts in 
the soil that restrict the growth of most plants. 

Fallow. Сгоріапа left idle in order to restore productivity 
through accumulation of moisture. Summer fallow is 
common in regions of limited rainfall where cereal 
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grains are grown. The soil is tilled for at least one 
growing season for weed control and decomposition 
of plant residue. 

Fast Intake (in tables). The rapid movement of water 
into the soil. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, buildings 
and other structures, and plant roots. 

Glacial outwash (geology). Gravel, sand, and silt, 
commonly stratified, deposited by glacial melt water. 

Glacial till (geology). Unsorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders 
transported and deposited by glacial ice. 

Glaclolacustrine deposits. Material ranging from fine 
clay to sand derived from glaciers and deposited in 
glacial lakes mainly by glacial melt water. Many 
deposits are interbedded or laminated. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
protection against erosion. Conducts surface water 
away from croptand. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.5 centimeters) in diameter. 
An individual piece is a pebble. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. In the identification of soil 
horizons, an upper case letter represents the major 
horizons. Numbers or lower case letters that follow 
represent subdivisions of the major horizons. An 
explanation of the subdivisions is given in the So// 
Survey Manual. The major horizons of mineral soil 
are as follows: 

О horizon.—An organic layer of fresh and decaying 
plant residue at the surface of a mineral soil. 

A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, a plowed surface horizon, most of which was 
originally part of a B horizon. 

B horizon.—The mineral horizon below an A horizon. 
The B horizon is in part a layer of transition from the 
overlying A to the underlying C horizon. The B 
horizon also has distinctive characteristics such as 
(1) accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) prismatic or blocky 
structure; (3) redder or browner colors than those in 
the A horizon; or (4) a combination of these. The 
combined A and B horizons are generally called the 


Sanborn County, South Dakota 


solum, or true soil. If a soil does not have a B 
horizon, the A horizon alone is the solum. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil- 
forming processes and does not have the properties 
typical of the A or B horizon. The material of a C 
horizon may be either like or unlike that in which the 
solum formed. If the material is known to differ from 
that in the solum, the Roman numeral Il precedes 
the letter C. 

Я layer.—Consolidated rock beneath the soil. The 
rock commonly underlies a C horizon, but can be 
directly below an A or a B horizon. 

Hydrologic soil groups. Refers to soils grouped 
according to their runoff-producing characteristics. 
The chief consideration is the inherent capacity of 
soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not considered 
but are separate factors in predicting runoff. Soils 
are assigned to four groups. In group А are soils 
having a high infiltration rate when thoroughly wet 
and having a low runoff potential. They are mainly 
deep, well drained, and sandy or gravelly. In group 
D, at the other extreme, are soils having a very slow 
infiltration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
Soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is 
undrained. 

Irrigation. Application of water to soils to assist in 
production of crops. Methods of irrigation are— 
Border.— Water is applied at the upper end of a strip 
in which the lateral flow of water is controlled by 
small earth ridges called border dikes, or borders. 
Basin.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 

Controlled flooding.—Water is released at intervals 
from closely spaced field ditches and distributed 
uniformly over the field. 

Corrugation.—Water is applied to small, closely 
spaced furrows or ditches in fields of close-growing 
crops or in orchards so that it flows in only one 
direction. 

Drip (or trickle).—Water is applied slowly and under 
low pressure to the surface of the soil or into the 
soil through such applicators as emitters, porous 
tubing, or perforated pipe. 

Furrow.—Water is applied іп small ditches made by 
cultivation implements. Furrows are used for tree 
and row crops. 

Sprinkler.—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation.—Water is applied in open ditches or 
tile lines until the water table is raised enough to wet 
the soil. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 
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Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Low strength. The soi! is not strong enough to support 
loads. 

Minimum tillage. Only the tillage essential to crop 
production and prevention of soil damage. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Pedon. The smallest volume that can be called “а soil." 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percs slowly (in tables). The slow movement of water 
through the soil adversely affecting the specified 
use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves downward through the saturated soil. 
Terms describing permeability are: 


Mag  p——— бки less than 0.06 inch 
Slow................ .... 0.06 to 0.20 inch 
Moderately slow................ eee 0.2 to 0.6 inch 
Moderate............ 0.6 inch to 2.0 inches 
Moderately rapid... ..... 2.0 to 6.0 inches 
Нар ПН "— —— 6.0 to 20 inches 


Very rapid..........« irte ntc more than 20 inches 


Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 
Plasticity Index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 
Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 
Rangeland. Land on which the potential natural 
vegetation is predominantly grasses, grasslike 
plants, forbs, or shrubs suitable for grazing or 
browsing. It includes natural grasslands, savannas, 
many wetlands, some deserts, tundras, and areas 
that support certain forb and shrub communities. 
Range condition. The present composition of the plant 
community on a range site in relation to the 
potential natural plant community for that site. 
Range condition is expressed as excellent, good, 
fair, or poor, on the basis of how much the present 
plant community has departed from the potential. 
Range site. An area of rangeland where climate, soil, 
and relief are sufficiently uniform to produce a 
distinct natural plant community. A range site is the 
product of all the environmental factors responsible 
for its development. It is typified by an association of 
species that differ from those on other range sites in 
kind or proportion of species or total production. 
Reaction, soil. A measure of acidity or alkalinity of a 
Soil, expressed in pH values. A soil that tests to pH 
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7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
Extremely аси below 4.5 
Very strongly acid.. ... 4.5 to 5.0 
Strongly acid...... 5.1 to 5.5 
Medium acid... 5.6 to 6.0 
Slightly acid... 6.1 to 6.5 
Neutral............ 6.6 to 7.3 
Mildly alkaline..... 7.4 to 7.8 
Moderately alkaline.... 7.9 to 8.4 
Strongly alkaline...................... seen B.5 to 9.0 


Very strongly alkaline......... .9.1 and higher 


Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Salty water (in tables). Water that is too salty for 
consumption by livestock. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
Soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Seepage (in tables). The movement of water through the 
Soil. Seepage adversely affects the specified use. 

Shale. Sedimentary rock formed by the hardening of a 
clay deposit. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper.limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Slickspot. A small area of soil having a puddied, 
crusted, or smooth surface and an excess of 
exchangeable sodium. The soil is generally silty or 
clayey, is slippery when wet, and is low in 
productivity. 

Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. 

Slope (in tables). Slope is great enough that special 
practices are required to insure satisfactory 
performance of the soil for a specific use. 

Slow intake (in tables). The slow movement of water 
into the soil. 

Slow refill (in tables). The slow filling of ponds, resulting 
from restricted permeability in the soil. 

Small stones (in tables). Rock fragments less than 3 
inches (7.5 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 
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Soil. A natural, three-dimensional body at the earth's 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Soil separates. Mineral particles less than 2 mm in 
equivalent diameter and ranging between specified 
size limits. The names and sizes of separates 
recognized in the United States are as follows: 


Millime- 
ters 

Very coarse sand... sse 2.0 to 1.0 
Coarse sand...... .... 1.0 to 0.5 
Medium sand ...0.5 to 0.25 
Fine sand........... 0.25 to 0.10 
Very fine запее 0.10 to 0.05 
€ 0.05 to 0.002 
er ER ess than 0.002 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A and B 
horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and plant and 
animal activities are largely confined to the solum. 

Stripcropping. Growing crops in a systematic 
arrangement of strips or bands which provide 
vegetative barriers to wind and water erosion. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. The 
principal forms of soil structure are—p/aty 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), columnar (prisms with 
rounded tops), b/ocky (angular or subangular), and 
granular. Structureless soils are either single grain 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular cleavage, 
as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on the 
Soil or partly worked into the soil. It protects the soil 
from soil blowing and water erosion after harvest, 
during preparation of a seedbed for the next crop, 
and during the early growing period of the new crop. 

Subsoil. Technically, the B horizon; roughly, the part of 
the profile below plow depth. 

Subsoiling. Breaking up a compact subsoil by pulling a 
special chisel through the soil. 

Subsurface layer. Any surface soil horizon (A1, A2, or 
A3) below the surface layer. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
about 4 to 10 inches (10 to 25 centimeters). 
Frequently referred to as the “plow layer," or the 
"Ap horizon." 

Surface soil. The A horizon. Includes all subdivisions of 
this horizon (A1, A2, and A3). 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
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are named for a series they strongly resemble and 
are designated as taxadjuncts to that series 
because they differ in ways too small to be of 
consequence in interpreting their use and behavior. 


Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
that water soaks into the soil or flows slowly to a 
prepared outlet. 


Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 


Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, loam, 
silt loam, silt, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 

· loamy sand, and sandy loam classes may be further 
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divided by specifying “coarse,” "пе," or “very 
fine.” 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling emergence, 
and root penetration. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 

Variant, soil. A soil having properties sufficiently 
different from those of other known soils to justify a 
new series name, but occurring in such a limited 
geographic area that creation of a new series is not 
justified. 


tables 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 


[Data were recorded in the period 1951-78 at Forestburg, South Dakota] 


дм 


| Temperature | Precipitation 
| 2 years in 2 years in 10 
| | 10 will пауе-- | Average | | will have-- | Average | 
Month | Average | Average] Ауегаде | Inumber оѓ | дуегаве | [number oflAverage 
| daily | daily | | Maximum | Minimum | growing | | Less | More {days with|snowfall 
[maximum |minimum| |temperature|temperature| degree | | than--[than--|0.10 inen| 
| | | higher | lower | даув# | | | | ог шоге | 
| | | than-- | than-- | | | 
| Z | й І Z | Z | е | a | = | = | Е | | = 
January----| 24,7 | 2.8 | 13.8 | 53 | -28 | 0 | 0.48 | 0.10 | 0.77 | 1 | 4.6 
| | | 
February--- 31.7 | 9.7 | 20.7 | 60 | -25 | 12 | „76 | «21 | 1.19 2 | {®2 
Магеһ------ | 11.4 | 19.9 | 30.7 | 73 | -12 | 97 | 1.16 | -34 | 1.80 | 3 | 8.3 
April------ | 59.3 | 34.0 | 46.7 | 89 | 13 | 228 | 2.17 | 1.11 | 3.03 5 | 2.7 
| 
Мау-------- | 70.8 | 45.5 | 58.2 | 9з | 25 | 564 | 3.19 | 1.46 | 4.60 | 6 | <2 
June------- | 80.3 | 56.0 | 68.2 | 101 | 38 | 846 | 3.34 | 1.99 | 4.53 | 6 | „0 
241у------- | 86.7 | 60.6 | 73.7 | 104 | 45 | 1,045 | 2.93 | 1.58 | %.02 | 5 | .0 
| 
August----- | 85.9 | 58.7 | 72.3 | 103 | 43 | 1,001 | 2.40 | 1.00 | 3.53 | 4 | .0 
Septenper==] 75.3 | 47.8 | 61.6 | 99 | 27 | 648 | 1.76 | .66 | 2.64 | 4 | 0 
О 64.4 | 37.5 | 51.0 | 90 | 16 | 357 | 1.67 | .29 | 2.72 | 3 | .9 
November---| 45.3 | 22.7 | 34.0 | 13 | -5 | 38 .86 | 16 | 1.40 | 2 3.4 
ааа 30.6 | 10.2 | 20.4 | 59 | -?3 | 15 | „73 | 19 | 1.16 | 2 | 6.4 
| | | | | | | | | 
Yearly: | | | | | | | | | I 
| | | | | | | | | | | 
Average--| 58.0 | 33.В | 45.9 | --- | --- | --- | --- | --- | --- | --- | --- 
о, --- | --- | --- | 106 | -30 | --- | --- | --- | --- | --- | --- 
Total----| --- | --- | --- | --- | --- | ee йо | 43 | 33.7 


* А growing degree day is a unit of heat available for plant growth. It сап be calculated by adding the 
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which 
growth із minimal for the principal crops in the area (40° F). 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


[Data were recorded in the period 1951-74 
at Forestburg, South Dakota] 


—— — та 


Probability 


Last freezing 
temperature 
in spring: 


1 year in 10 
later than-- 


2 years in 10 
later than-- 


5 years in 10 
later than-- 


First freezing 
temperature 
in fall: 


1 year in 10 
earlier than-- 


2 years in 10 
earlier than-- 


5 years in 10 
earlier than-- 


Temperature 
210 F | 289 F 329 F 
ог lower | or lower | or lower 

| | 
| | 
| | 
| | 
| | 

Мау 3 | Мау 17 | Мау 22 
i | 
| | 

April 28 | May 11 | May 18 
| | 
| | 

April 17 | April 28 | May 11 
| | 
| | 
| | 
| | 
| | 
| | 

October 2 иде 24 ы 15 
| | 

October T |September 29 [September 21 
| | 

October 17 | October 9 {September 30 
| | 


TABLE 3.--GROWING SEASON LENGTH 


[Data were recorded in the period 1951-74 
at Forestburg, South Dakota] 


Probability 


years in 10 
years in 10 


years in 10 


mo мл со wo 


years in 10 


year in 10 


Daily minimum temperature 
during growing season 


Higher Higher Higher 


than | than | than 

249 р | 289 р | 32° в 
| ауз | Days | Days 
| 162 | 140 | 125 
| 169 | 148 | 131 
| 182 | 164 | 142 
| 195 | 179 | 153 
| 202 | 187 | 159 
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TABLE 4.--АСВЕАСЕ AND PROPORTIONATE EXTENT OF THE SOILS 


| Soil name | Acres | Percent 


[Alwilda fine sandy loam, 0 to 2 percent slopes-------------------.------------2-2-.---- 
lAlwilda fine sandy loam, 2 to 6 percent slopes------------- 
lArtesian-Farmsworth complex-------------------------------- 
[Betts loam, 15 to 40 percent з10рев------------------------ 
|Betts-Ethan loams, 9 to 15 percent slopes------------------ 
|Blendon fine sandy loam, 0 to 2 percent = -------- 
|Blendon fine sandy loam, 2 to 6 percent slopes------------- 
|Воп loam, спаппе|ей---------------------------------------- 
[Carthage fine sandy loam, 0 to 2 percent slopes-- 

|Carthage fine sandy loam, 2 to 6 percent slopes---------- 
|Carthage-Clarno fine sandy loams, 0 to 2 percent slopes------- 
|Carthage-Hand fine sandy loams, 2 to 6 percent slopes--------- 
|Сјато 1оап---------------------------------------------------- 
|Clamo silty с1ау---------------------------------------------- 
[Clamo silty clay, frequently #100йей-------------------------- 
|С1агпо loam, 0 to 2 percent slopea---------------------------- 
|Clarno-Bonilla loams, 2 to 6 percent slopes------------------- 
|Clarno-Dudley complex, 2 to 6 percent slopes------------------ 
|Clarno-Ethan loams, 2 to 6 percent slopes--------------------- 
|Clarno-Prosper loams, 0 to 2 percent slopes-----------------.- 
|рау1в loam, 2 to 6 percent slopes----------------------------- 
|Davison 1оап-------------------------------------------------- 
|Davison Variant silt 1оап------------------------------------- 
|Delmont loam, 0 to 2 percent slopes--------------------------- 


[Шо ег loamy fine sand, 0 to 2 percent slopes------------------ 
{Doger loamy fine sand, 2 to 6 percent slopes--------------------- 
|Dudley-Jerauld-Clarno complex, 0 to 2 percent slopes------------- 
lIDurrstein silt 1оап---------------------------------------------- 
{Durrstein-Farmsworth сопр1ех------------------------------------- 
|Elsmere loamy fine sand, loamy substratum------------------------ 
|Elsmere-Orwet сопр1ех-------------------------------------------- 
|Enet loam, 0 to 2 percent в1орев--------------------------------- 
|Enet-Delmont loams, 2 to 6 percent 
|Ethan-Clarno loams, 6 to 9 percent 
|Fedora fine sandy Пойщп------------------------------------------- 
|Forestburg loamy fine sand, 0 to 2 percent slopes---------------- 
|Forestburg-Ethan loamy fine sands, 2 to 6 percent slopes--------- 
|Forestburg-Ethan loamy fine sands, 6 to 9 percent slopes--------- 
|Hand-Bonilla loams, 0 to 2 percent slopes 
{Hand-Ethan loams, 2 to 6 percent slopes------------- 

|Houdek-Dudley complex, 2 to 6 percent slopes--------------------- 
|Houdek-Ethan loams, 2 to 6 percent slopes------------------------ 

| Ноцаек-Рговрег loams, 0 to 2 percent slopes---------------------- 
|Houdek-Prosper loams, 2 to 6 percent slopes---------------------- 
|Houdek-Stickney loams, 0 to 2 percent slopes------------------------ 
| Ноуеп silt 1оап----------------------------------------------------- 
|Hoven-Durrstein silt loams, 0 to 2 percent slopes------------------- 
|Ipage-Els loamy fine вапйв------------------------------------------ 
|James silty clay---------------- 

ато silty clay loam-- 
|Lute.fine sandy loam------------ 
|Lute fine sandy loam, ponded 
|Lute-Whitelake fine sandy loams, 0 to 2 percent slopes- 
JOrwet fine sandy Поам---------------------------------- 
|Pits, Егауе1------------------------------------------- 
{Shue-Davigon loamy fine вап4в-------------------------- 
{Shue Variant loamy fine sand----- 
|Tetonka loamy fine sand, overblown- 
|Tetonka silt 1оап-------------------------------------- 
|Tetonka-Davison-Clarno complex, 0 to 2 percent slopes----- 
|Tetonka Variant fine sandy 1оап--------------------------- 
{Valentine fine sand, 3 to 15 percent slopes-- 
|Wann fine sandy loam 
|Wann-Lamo сопр1ех--------------------------------------------------- 
IWhitelake-Woonsocket fine sandy loams, 2 to 6 percent slopes 
|Woonsocket fine sandy loam 
{Worthing silt loam-------------- 
|Worthing silt loam, ponded 
Мабег------------------------------------------------------------------------- 


+ + ee 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE 
[Yields are those that can be expected under a high level of management. Only arable soils are listed. 


Absence of a yield indicates that the soil is not suited to the crop or the crop generally is not 
grown on the 8011] 


ros о о “== 


Soil name and | | | | | Bromegrass- 
map symbol | Corn | Oats | Grain sorghum | Alfalfa hay | alfalfa 
Bu Bu | Ва | Топ | AUM® 
| | 
Лао ва би | 42 | 48 | 40 | 1.7 | 2.9 
Alwilda | | | | | 
| | | | | 
ДАВ ——— E | 40 | 46 | 38 | 1.5 | 2.4 
Alwilda | | | | | 
| | | | 
ГС а eee ee se | —€À | 46 | 43 | 2.4 | 3.8 
Artesian-Parmsworth | | | | | 
Най--за-ааоссасананааненс- | 50 | 50 | 46 | 2,0 | 3.2 
Blendon | | | | | 
| | | | 
ВсВ----------------------- | 48 | 48 | 45 | 1.9 | 3.0 
В1епдоп | | | | | 
| | | | 
a ee | 62 | 51 | 55 | 2.8 | 4.5 
Carthage | | | | | 
| 
Ii а | 57 | 48 | 52 | 2.6 | 4.2 
Carthage | | | | | 
| | | 
СВА----------------------- | 61 | 55 | 54 | 2.8 | 4.5 
Carthage-Clarno | | | | | 
| 
eTe : | 60 | 53 | 52 | 2.6 4.2 
Carthage-Hand | | | | 
i | | | 
es | 56 55 | 50 | 2.8 | 4.5 
Clamo | | | | 
| | | | | 
qe ——— ЕТЕ | 53 | 51 | 46 | 2.8 | 4.5 
Clamo | | | | | 
| | | | | 
CgA----------------------- | 60 | 61 | 58 | 2.9 4.6 
б1агпо | | | | 
| | | 
Го) a2 | 61 | 67 | 60 | 2.9 4.6 
Clarno-Bonilla | | | | 
| | | | | 
СКВ----------------------- | 46 | 51 | 45 | 2.2 1 3.5 
Clarno-Dudley [ | | | | 
| | | | | 
НН | 54 | 59 | 52 | 2.5 | 4.0 
Clarno-Ethan | | | | | 
| | | | 
(n) T — | 62 | 69 | 61 | 2.9 | 4.6 
Clarno-Prosper | | | | | 
| | г 
БаВ----------------------- | 60 | 72 | 59 | 2.9 | 4.6 
Davis | | | | | 
| | | | | 
p —— | 51 | 59 | 45 | 2.4 | 3.8 
Davison | | | | | 
| | | 
ЕЕ НЫЕ | 51 | 62 | 46 | 2.5 | 4.0 
Davison Variant | | | | | 
| | | | | 
DdA----------------------- | 24 | 32 | 22 | 1.2 | 1.9 
Delmont | | | | 
| | | | 
DeA, ПеВ------------------ | 30 | 32 | 38 | 1.8 | 2.9 
Doger | | | | | 


Зее footnotes at end of table. 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


eee s 


Shue-Davison | 


5011 name and | | | | |  Вгомедгазз- 
пар symbol | Согп | Oats | Grain sorghum | Alfalfa hay | alfalfa 
| 
Bu | Ви | Ва | Топ | AUM* 
| 
Dk-----------------2------- | --- | --- | --- | 1.4 | 2.2 
Durrstein-Farmsworth | | | | | 
Еа------------------------ | 60 | 40 | 50 | 3.0 | 4.8 
Elsmere | | | | | 
Ер------------------------ | 56 | 36 | 48 | 3.0 | 4.8 
Elsmere-Orwet | | | | | 
ЕА----------------------- | з | 49 | 39 | 2.0 | 3.2 
n | | | | | 
ЕйВ----------------------- | 33 | 39 | 33 | 1.7 | 2.7 
Enet-Delmont | | | | | 
по ЈН ИН са | 44 | 49 | 40 | 2.2 | 3.5 
Ethan-Clarno | | | | | 
НЕ Блан ЕЕ па | цо | 42 | ho | 2.5 | 4.0 
Fedora | | | | | 
ҰҺА-----<-----<--ә-е------ | 58 | 46 | 45 | 2.6 | 4,2 
Forestburg | | | | | 
jjj. PU "—— | 51 | 46 | 42 | 2.3 | 3.7 
Forestburg-Ethan | | | | | 
ЕсС----------------------- | --- | --- | --- | 2.1 | 3.4 
Fores tburg-Ethan | | | | | 
nv — | 66 | 69 | 60 | 2.6 | 4.2 
Hand-Bonilla | | | | | 
НЫВ----------------------- | 59 | 60 | 50 | 2.4 | 3.8 
Hand-Ethan | | | | | 
НеВ----------------------- | 4B | 54 | 48 | 2.1 | 3.4 
Houdek-Dudley | | | | | 
НвВ-ачачасанашаченеастанно | 55 | 61 | 49 | 2.4 | 3.8 
Houdek-Ethan | | | | | 
Нед----------------------- | 65 | 69 | 59 | 2,8 | 4.5 
Houdek-Prosper | | | | | 
НеВ----------------------- | 62 | 66 | 57 | 2.6 | 4,2 
Houdek-Prosper | | | | | 
А ОН | 58 | 63 | 55 | 2.7 | 4.3 
Houdek-Stickney | | | | | 
а 363. secant а | шав | 32 | --- | 2.4 | 3.8 
James | | | | | 
| | | | | 
p ne ———H' | 70 | 66 | 68 | 3.2 | 5.1 
Гато | | | | | 
| | | | | 
19А----------------------- | --- | --- | --- | 1.0 | 1.6 
Lute-Whitelake | | | | | 
Весо —— € | 53 | 51 | 50 | 2.8 | 4.5 
| | | | 


See footnotes at end of table. 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


aT IEEE SEDI a | газаа 


Soil name and | | | | | Bromegrass- 
map symbol | Согп | Oats | Grain sorghum | Alfalfa hay | alfalfa 
| 
Ви | Ви Вц Топ | AUM* 
| ги ~~ | a | 27 Dur 
пай аза LLL | 48 { 30 | 45 | 2.7 | 4.3 
Tetonka | | | | | 
При за о ЦРН | 51 | 51 | 45 | 2.7 | 4.3 
Tetonka | | | | | 
| 
тсА----------------------- | 53 57 | 51 | 2.6 | 4,2 
Tetonka-Davison-Clarno | | | | | 
Ті----с---с--се-пекаша-тшы | 51 51 | --- | 2.7 | 4.3 
Tetonka Variant | | | | 
| | | | 
Wacnaczoessaec2cnndaeconces | 55 55 60 | 3.5 | 5.6 
Wann | | | | | 
| 
Ив —Á | 59 62 | 65 | 3.3 | 5.3 
Wann-Lamo | | | 
| | 
p ————— | 43 | 43 52 1.6 | 2.6 
Whitelake-Woonsocket | | | | 
Маа аа | 60 | 54 56 2.1 | 3.4 
Woonsocket | | | | | 
rr —— | 55 | 59 | 45 | 2.8 | 4.5 
Worthing | | | 


# Animal-unit-month: The amount of forage or feed required to feed one animal unit (опе cow, one horse, 
one mule, five sheep, or five goats) for 30 days. 


** Yields are for drained areas only. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES 


[Only the soils that support rangeland vegetation suitable for grazing are listed] 


Total production 
Soil name and | Range site name | 1 | Characteristic vegetation | Compo- 
map symbol | |Kind of year | Dry | lsition 

| | [weight | | 

| | І > aere | Pek 
ABA, ЛаВ----------- |Зап4у------------------------- | Favorable | 3,100 |Little bluestem--------------- | 25 
Alwilda | | Normal | 2,600 iNeedleandthread--------------- | 15 

| |Unfavorable | 1,800 |Prairie запдгеед-------------- | 15 

| | | | Porcupinegrass---------------- | 10 

| | | |Big bluestem------------------ | 10 

| | | |В1ие grama-------------------- | 10 

| | | |Leadplant--------------------- | 5 

| | | | Sedge------------------------- | 5 

| | | | | 
Ab*: | | | 
Artesian---------- |С1ауеу------------------------ |Рауогав2е | 4,800 {Big bluestem------------------ | 35 

| |Normal | 4,000 [Western wheatgrass------------ | 25 

| | Оп ауога е | 2,800 |Switchgrass 

| | | Sedge---------- 

| | | | Indiangrass 
Farmsworth-------- | Claypan----------------------- | Favorable | 2,900 |Мезбегп wheatgrass 

| |Normal | 2,400 |Blue grama-------------------- 

| lUnfavorable | 1,700 | Сгееп needlegrass- 

| | | | Sedge------------- 

| | | ees ------------------ 
ВаЕ---------------- [Thin Upland------------------- | Favorable | 2,800 |Little bluestem-------------.- 
Betts | (Normal | 2,300 |Sideoats grama- 

| [Unfavorable | 1,600 |Needleandthread--- 

| | | В1џе grama-------- 

| | | [Prairie дгорзеей-- 

| | | | Sedge------------- 

| | | | чаша --------------------- 
BbD* | | | | 
Betts------------- | Thin Upland------------------- {Favorable | 2,800 |Little bluestem--------------- 

| [Normal | 2,300 |Sideoats grama---- 

| |Unfavorable | 1,600 |Needleandthread--- 

| | | |В1це grama-------- 

| | | |Prairie dropseed-- 

| | | |Sedge------------- 

| | | |Leadplant--------------------- 
Ethan------------- | S11ty------------------------- | Favorable | 2,900 |Needlegrass 

| Normal | 2,800 |Western wheatgrass-- 


[Unfavorable 1,700 [Little bluestem--- 


| 
| | {Вів bluestem 
| 
| 


| ма ------------------------- | 5 


| | Sedge 

Већ, BeB----------- | Sandy ------------------------- | Favorable | 3,500 |Little bluestem--------------- | 35 
Blendon | | Normal 2,900 {Prairie sandreed-- 15. 
| |Unfavorable | 2,000 |Big bluestem------ 10 
| | |Needleandthread--- 10 
| | | |Blue қгапа-------- 10 
| | | Porcupinegrass------- 5 
| | | |Leadplant--------- 5 
| | | | Sedge------------------------- 5 
Bd----------------- lOverflow---------------------- {Favorable | 4,700 |Big bluestem------------------ 55 
Bon | | Normal | 4,300 [Western wheatgrass-----------— | 15 
| [Unfavorable | 3,000 |Needlegrass------- ---------- | 10 
| | |Sideoats қгапа---------------- | 5 
| | | lLeadplant--------------------- | 5 

| | 


Зее footnote at end ог table. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Total production 


Soil name and | Range site name | | Characteristic vegetation | Compoe 
map symbol | |Kind of year | Dry | |sition 
| | [weight | 
| | Пргвоге | Pet 
Сад, СаВ----------- |Запду------------------------- | Favorable | 3,500 |Little bluestem--------------- | 25 
Carthage | | Normal | 2,900 |Prairie sandreed------- --| 20 
| |Unfavorable | 2,000 |Big bluestem----------- --| 15 
| | | |Needleandthread-------- --| 10 
| | | |Blue grama----- --| 10 
| | | |Porcupinegrass- --| 5 
| | | |Leadplant-------------- --| 5 
| | | | Sedge------------------------- | 5 
| | | | | 
CbA*: | | | | | 
Carthage---------- | Sandy------------------------- |Favorable | 3,500 |Little bluestem--------------- | 25 
| |Normal | 2,900 |Prairie sandreed------- | 20 
| |Unfavorable | 2,000 |Big bluestem----------- | 15 
| | |Needleandthread-------- | 10 
| | | [Blue grama------------- | 10 
| | | |Porcupinegrass--------~ | 5 
| | | |Leadplant---- 5 
| | кн 
С1агпо------------ | Sandy------------------------- |Favorable | 3,500 |Little bluestem--------------- 
| |Normal | 2,900 |Prairie sandreed 
| |Unfavorable | 2,000 | Ва bluestem----------- 
| | | |Needleandthread-------- 
| | | [Blue grama------------- 
| | | |Porcupinegrass--------- 
1 | | |Leadplant-------------- 
| [ | | Sedge------------------------- 
| | | | 
Сови: | | | | 
Carthage---------- | Sandy------------------------- | Favorable | 3,500 |Little bluestem--------------- 
| Normal | 2,900 |Prairie sandreed 
| lUnfavorable | 2,000 |Big bluestem----------- 
| | | | Needleandthread-------- 
| | | |Blue grama------------- 
| | | |Рогсир1певгазз--------- 
| | | {Leadplant 
| | | lSedge------------------------- 
Hand-------------- |$апау------------------------- | Favorable | 3,500 [Little bluestem--------------- 
| [Normal | 2,900 |Needlegrass------------ 
| |Unfavorable | 2,000 |Big bluestem----------- 
| | | |Blue grama--------- 
| | | lWestern wheatgrass------------ 5 
| | | | Sedge------------------------- | 5 
| | | (Prairie sandreed-------------- | 5 
| | | |Leadpiant 
| 
са, Се------------- Subirrigated------------------ | Favorable | 5,500 
Clamo | [Normal | 5,000 
|Unfavorable | 4,000 
| | | 
| | | 
Cf----------------- Wetland----------------------- | Favorable | 6,600 
Clamo [Normal | 6,000 
| {Unfavorable | 4,800 | 
СрА---------------- 84116у------------------------- | Favorable | 3,600 |Needlegrass------------------- 
Clarno | [Normal | 3,000 |Big bluestem----------- 
|Unfavorable | 2,100 |Little bluestem-------- 
| | |Western wheatgrass 
| | |Sideoats grama--------- 
| | |Blue grama------------- 
| | | | Зейде------------------------- 
| | | | 
спве: | | | | 


С1агпо------------ pw ------------------------- | Same as CgA--Clarno 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Total production 


Characteristic vegetation | Compo- 


Soil name and | Range site name | | 
map symbol | [Kind of year | Dry | [sition 
| | [weight | | 
| | pee | Pet 
ChB: | | | | 
Bonilla----------- [Overflow----------------.------ |Favorable | 4,400 |Big bluestem----------------.-— 
| | Normal | 4,000 {Western wheatgrass- 
| |Unfavorable | 2,800 [Green needlegrass-- 
| | | {Sideoats grama----- 
| | | |Leadplant---------- 
| | | |Зведре------------------------- 
| | | | 
CkB* : | | | | 
С1агпо------------ | Silty------------------------- | Favorable | 3,600 |Needlegrass------------------- 
| {Normal | 3,000 |Big bluestem------------------ 
| [Unfavorable | 2,100 |Little bluestem------- 
| | |Western wheatgrass---- 
| | | |Sideoats grama-------- 
| | | {Blue grama 
| | | Т” ------------------------- 
Dudley------------ | Claypan----------------------- | Favorable | 2,800 |Мезбеги wheatgrass 
| {Normal | 2,300 |Blue grama------------ 
| lUnfavorable | 1,600 [Green needlegrass----- 
| | | | Sedge----------------- 
| | | са 
CmB*: | | | | 
Clarno------------ |Silty---------^4---------2------- |Favorable | 3,600 |Needlegrass------------------- 
|Могта1 | 3,000 | Вар bluestem------------- 
| |Unfavorable | 2,100 |Little bluestem---------- 
| | ІМезбегп wheatgrass 
| | | |Sideoats grama 
| | | |Blue grama----- 
| | | [Bene ------------------------- 
Ethan------------- |811%у------------------------- | Favorable | 3,100 |Меей1едгазз-------------- 
| | Normal | 2,600 |Western wheatgrass 
| |Unfavorable | 1,800 |Big bluestem------------- 
| | | |Little bluestem--------------- 
| | | |Sideoats grama---------------- 
| | |Blue grama 
| | | [penge ------------------------- 
CoA: | | | | 
Clarno------------ | S1lty------------------------- | Favorable 3,600 |Needlegrass------------------- 
Normal | 3,000 | Ва; bluestem------------------ 
| |Unfavorable | 2,100 [Little bluestem------ 
| |Western wheatgrass--- 
| | |Sideoats grama---- 
| | |Blue grama-------- 
| | | | Sedge------------------------- 
Ргозрег----------- lOverflow---------------------- | Favorable | 4,700 |Big bluestem------------------ 
| Normal 4,300 |Western wheatgrass------------ 
| |Unfavorable | 3,000 |Green needlegrass------------- 
! | |Sideoats grama---- 
| | | ILeadplant--------- 
| | | pues ------------------------- 
DaB---------------- | S1l1ty-------------------.----- | Favorable | 3,800 |Меей1едгазз---------- 
Davis | | Normal | 3,200 |Big bluestem--------- 
| |Unfavorable | 2,200 |Мезбегп wheatgrass--- 
| | І [Little bluestem------ 
| | | |Sideoats grama------- 
| 1 | | Leadplant 
| | | (Sedge ------------------------- 


See footnote at end ог table. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


· Total production 


Soil name and | Range site name | Characteristic vegetation | Сопро- 
| 


| 
map symbol | Kind of year | Dry | |sition 
| | |weight | | 
Lb/acre Pet 
| 


| | 
Db-----2------------ |Limy Subirrigated------------- |Favorabie 


| 
| 4,300 |Little bluestem--------------- 
Davison | | Normal | 3,600 |Needlegrass-----~------- 
| |Unfavorable | 2,500 lWestern wheatgrass--- 
| | |Big bluestem--------- 
| | | |Sideoats grama 
| | | Blue grama---- 
| | | Sedge------------------------- 
De----------------- |Limy 'Subirrigated------------- | Favorable | 4,300 |Little bluestem--------------- 
Davison Variant | |Normal | 3,600 INeedlegrass------------------- 
| {Unfavorable | 2,500 |Мезбегп wheatgrass------------ 
| | | В; bluestem------------------ 
| | | |Sideoats grama 
| | | | Вие grama 
| | | вече ------------------- 
Пал---------------- [Shallow to Gravel------------- | Favorable | 2,500 |Needleandthread--------------- 
Delmont | | Normal | 2,100 |Sedge------------------------- 
| |Unfavorable | 1,300 |Sideoats grama---------------- 
| | | |Prairie dropseed 
| | | |Blue grama-------------- 
| | | |Plains muhly 
Ред, DeB----------- | Запду------------------------- | Favorable | 3,100 |Little bluestem------------~-- 
Doger | |Могпа1 | 2,600 |Prairie sandreed 
| {Unfavorable | 1,800 |Needleandthread--------- 
| | | |Sideoats grama---------- 
| | | | Вие grama-------------- 
| | | | Ва; bluestem-- 
| | | | Sedge------------------- 
| | | Western wheatgrass------------ 
DfA*: | | | 
Dudley------------ | Claypan----------------------- | Favorable | 2,800 |Western wheatgrass------------ 
| Normal | 2,300 [Blue grama-------------- 
| {Unfavorable | 1,600 |Green needlegrass 
| | | 
| | | 
Тегацій----------- [Thin С1аурап------------------ | Favorable | 1,900 
| | Normal | 1,600 
| |Unfavorable | 1,000 
| | | 
Clarno------------ | Sil ty------------------------- |Favorable | 3,600 |Needlegrass------------------- 40 
| [Normal | 3,000 [Big bluestem 15 
| | Оп ауога е | 2,100 |Little bluestem 15 
| | |Western wheatgrass 10 
| | | |Sideoats grama---------- 5 
| | | |Blue grama-------------- 5 
| | | oe ------------------------- | 5 
Пһ----------------- |Saline Lowland---------------- [Favorable | 3,300 |Western wheatgrass------------ 50 
Durrstein | |Normal | 3,000 |Cordgrass--------------------- 15 
| {Unfavorable | 2,400 |Inland saltgrass-------------- | 15 
| | | |Nuttall alkaligrass----------- | 10 
| | 
Dk*: | | | | 
Durrstein--------- {Saline Lowland---------------- | Favorable | 3,300 |Western wheatgrass------------ 50 
| Normal | 3,000 [Cordgrass--------------------- 15 
| |Unfavorable | 2,400 |Inland saltgrass-------------- 15 
| | |Nuttall alkaligrass----------- | 10 
| | | 
Parmsworth-------- |С1аурап----------------------- | Favorable | 2,900 |Western wheatgrass------------ | 50 
| | Normal | 2,400 |Blue grama-------------------- | 15 
| [Unfavorable | 1,700 |Green needlegrass------------- | 10 
| ] | | Sedge------------------------- | 10 
| | | |Buffalograss------------------ | 5 
| | 


Зее footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 
Total production 
Soil name and | Range site name | | Characteristic vegetation | Compo- 
map symbol | [Kind of year | Dry | |sition 
I | lweight | | 
| | ВЕСЕО Ї Pet 
| 
Еа----------------- | Subirrigated------------------ | Favorable | 5,800 |Big bluestem------------------ | 55 
Elsmere | | Normal | 5,300 |Indiangrass---------- | 15 
| |Unfavorable | 4,200 |Switchgrass---------- | 10 
| | | | Sedge---------------- | 10 
| | | |Мевђегп wheatgrass | 5 
Eb*: | | | | 
Elsmere----------- | Subirrigated------------------ | Favorable | 5,800 |Big bluestem 
| Normal | 5,300 |Indiangrass---------- 
| |Unfavorable | 4,200 |Switchgrass---------- 
| | | Sedge---------------- 
| | | |Мезбегп wheatgrass 
Orwet------------- | Subirrigated------------------ | Favorable | 6,100 |Big bluestem 
| |Normal | 5,500 |Indiangrass------------- 
| {Unfavorable 4,500 |Switchgrass------------- 
| | [Prairie cordgrass------- 
| | | |Little bluestem--------- 
| | {Plains bluegrass-------- 
| | | [Western wheatgrass 
| | | |Sedge------------------------- 
ЕсА---------------- |811%у------------------------- | Favorable 3,600 |Needlegrass------------------- . 
Enet | Normal | 3,000 |Western wheatgrass 
| |Unfavorable 2,100 |Little bluestem--------- 
| |Big bluestem------------ 
| | [Sideoats grama-- 
| | |Blue grama---- 
| | | | Зеаве------------------------- 
EdB* | | | 
Enet-------------- Silty------------------------- | Favorable | 3,600 |Needlegrass------------------- 
| | Normal | 3,000 |Western wheatgrass 
| [Unfavorable | 2,100 |Little bluestem--------- 
| | | Ва bluestem------------ 
| | | |Sideoats grama 
| | |Blue grama---- 
| | | | Sedge------------------------- 
Delmont----------- Shallow to üravel------------- |Favorable | 2,500 |Needleandthread--------------- 
|Normal | 2,100 |5ейде------------------- 
|Unfavorable | 1,300 |Sideoats grama---------- 
| | [Prairie dropseed 
| | |Blue grama-------------- 
| | | гаша muhly------------------ 
EeC*; | | | 
Ебһап------------- S1lty------------------------- | Favorable | 3,100 [Needlegrass------------------- 
| Normal | 2,600 |Little bluestem 
| {Unfavorable | 1,800 
| 
| | | 
| | | 
| | | ------------------------- 
Clarno------------ |lSilty------------------------- | Favorable | 3,100 |Needlegrass------------------- 
| Normal | 2,600 |Western wheatgrass 
{Unfavorable | 1,800 |Little bluestem--------- 
| | за деоаз grama---------- 
| 
| 
| 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 
T Total production | 


1 
Soil name and | Range site name Characteristic vegetation | Compo- 
map symbol | |Kind of year | Dry | |sition 
| [weight | 
| | Жүгін | Pot 
Ба----------------- |Subirrigated------------------ Favorable | 5,500 |Big bluestem------------------ | 60 
Fedora | Normal | 5,000 [Indiangrass----- 10 
| |Unfavorable | 4,000 | Switchgrass—- 10 
| | Зейде-----------------------.. 10 
| | | |Western wheatgrass 
FbA---------------- | Sandy------------------------- |Favorable | 3,200 [Little bluestem--------------- 
Forestburg | Normal | 2,700 |Prairie sandreed 
| Unfavorable | 1,900 |Big bluestem-------------- 
| | Needleandthread--------------- 
| | | |Blue grama-------------------- 
| | | Porcupinegrass-- 
| | | Leadplant------- 
| | бейде------------------------- 
PcB*, FeC*: | | 
Forestburg-------- | Sandy------------------------- Favorable | 3,200 |Little bluestem----------- 
| Normal 2,700 |Prairie sandreed 
| {Unfavorable | 1,900 |Big bluestem-------------- 
| Needleandthread~ 
| | | Blue grama------ 
| | Porcupinegrass-- 
| | | Leadplant------- 
| | | Sedge------------------------- 
Ethan------------- | Sandy------------------------- | Favorable | 3,100 [Little bluestem--------------- 
| | Normal | 2,600 INeedlegrass--------------- 
| {Unfavorable | 1,800 |Western wheatgrass 
| | Sideoats grama-- 
| | Blue grama---------------- 
| | | Prairie sandreed 
| | | Sedge--------------------- 
| | Big bluestem------------------ 
| 
HaA* КЕ І 
Напа-------------- |8114у------------------------- | Favorable | 3,500 |Меей1едгав5------------------- 
| | Normal 2,900 lLittle bluestem----------- 
| |Unfavorable 2,000 |Western wheatgrass 
| | Big bluestem-------------- 
| | |Sideoats grama------------ 
| | {Blue қгапа---------------- 
| | | Sedge ------------------------- 
Bonilla----------- lOverflow---------------------- | Favorable 4,400 |Big bluestem------------------ 
| Normal 4,000 |Western wheatgrass 
| |Unfavorable 2,800 |Green needlegrass--------- 
| | | |Sideoats grama --| 5 
| | | |Leadplant----------------- --| 5 
| | |Sedge------------------------- | 5 
І І | І | 
HbB*: | | | | 
Hand-------------- | Silty------------------------- | Favorable | 3,500 |Needlegrass------------------- | 40 
| Normal 2,900 |Little bluestem--------------- | 15 
| |Unfavorable | 2,000 |Western wheatgrass------------ | 15 
| | | | Ва; bluestem------- 
| | | |Sideoats grama 
| | | |Blue grama--------- 
| | | one ------------------------- 
Ethan------------- 1811%у------------------------- | Favorable | 3,100 |Needlegrass------------------- 
|Normal | 2,600 |Western wheatgrass- 
| [Unfavorable | 1,800 |Big bluestem------- 
| | |Little bluestem---- 
| | | |Sideoats grama---------------- 
| | | |Blue grama-------------------- 
| | | 
| | | 


| Sedge------------------------- 
| 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Total production 
Soil name and | Range site name | | Characteristic vegetation | Compo- 
map symbol | |Kind of year | Dry | |sition 
| | |мејеће | | 
Lb/acre Pet 
| | | | | 
Нев“: | | | | 
Houdek------------ | Silty------------------------- | Favorable | 3,500 |Needlegrass------------------- 
| {Normal | 2,900 |Big bluestem 
| |Unfavorable | 2,000 |Little bluestem-------- 
| | lWestern wheatgrass 
| | | |Sideoats grama--------- 
| | | |Blue grama------------- 
| | | шш ------------------------- 
Dudley------------ [Claypan----------------------- |Favorable | 2,800 lWestern wheatgrass 
| Normal | 2,300 |Blue grama------------- 
| [Unfavorable | 1,600 | Сгееп needlegrass 
| | | Sedge------------------ 
| | | шы ———— 
HdB*: | | | | 
Houdek------------ | Sil ty------------~------------- | Favorable | 3,500 |Needlegrass-----~------------- 
| | Normal | 2,900 | В; bluestem----------- 
| [Unfavorable | 2,000 |Little bluestem-------- 
| | | |Western wheatgrass 
| | | |Sideoats grama--------- 
| | | |Blue grama------------- 
| | | [penes -----------------2-------- 
Ethan------------- | S11ty------------------------- {Favorable | 3,100 |Needlegrass------------------- 
| |Normal | 2,600 [Western wheatgrass 
| [Unfavorable | 1,800 [Big bluestem------------------ 
| | |Little bluestem 
| | | |Sideoats grama--------- 
| | | |Blue grama------------- 
| | | | Sedge------------------------- 
| | | | 
Нед, Нев»: | | | | 
Houdek------------ |511%у------------------------- |Favorable | 3,500 |Needlegrass------------------- 
| |Normal | 2,900 | Вар bluestem----------- 
| lUnfavorable | 2,000 |Little bluestem-------- 
| | | |Мезђегп wheatgrass 
| | | |Sideoats қгапа---------------- 
| | | |Blue grama 
| | | | Зеаве------------------------- 
Ргозрег----------- lOverflow---------------------- | Favorable | 4,400 [Big bluestem------------------ 
| | Normal | 4,000 |Western wheatgrass 
| [Unfavorable | 2,800 |Green needlegrass------ 
| | | |Sideoats grama--------- 
| | | |Leadplant-------------- 
| | | |зедде------------------------- 
| | | | 
НРА: | | | 
Houdek------------ | Sil ty------------------------- | Favorable | 3,500 |Needlegrass------------------- 
| |Могта1 | 2,900 |Big bluestem 
| |Unfavorable | 2,000 |Little bluestem-------- 
| | lWestern wheatgrass 
| | | |Sideoats grama 
| | | |Blue grama------------- 
| | | pus ------------------------- 
Stickney---------- |С1ауеу------------------------ | Favorable | 3,400 |Western wheatgrass 
| [Normal | 2,800 |Green needlegrass 
| |Unfavorable | 2,000 |Sideoats grama--------- 
| | | [Little bluestem-------- 
| | | |Big bluestem----------- 
| | | [Blue grama--- 
| | | рев ------------------------- 
Hk----------------- |Closed Depression------------- | Favorable | 3,900 {Western wheatgrass 
Hoven | [Normal | 3,500 |Sedge------------------------- 
| | Па амогавте | 2,500 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


8011 name and | Range site name | 
map symbol | |Kind of year 


otal production 


| Characteristic vegetation Compo- 
| sition 
| 


| | [weight | 
Lb/acre Pet 


HmA* : | | 
Ноуеп------------- [Closed Depression-------------|Favorable 
|Normal 
| {Unfavorable 
Durrstein--------- |3а11пе Lowland---------------- {Favorable 
| Normal 
| {Unfavorable 
| | 
Тай: | | 
Ipage------------- |Sandy------------------------- | Favorable 
| [Normal 
| |Unfavorable 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
Els--------------- |Subirrigated------------------ | Favorable 
Normal 
| [Unfavorable 
| | 
| 
| | 
| | 
2а----------------- | 3а14пе Lowland---------------- | Favorable 
James | Normal 
| Unfavorable 
| | 
Та----------------- | Subirrigated------------------ Favorable 
Lamo Normal 
| |Unfavorable 
| | 
Тр----------------- [Saline Lowland---------------- | Favorable 
Lute | |Normal 
| Unfavorable 
| 
LdA* 
Lute-------------- Saline Lowland---------------- | Favorable 
| Normal 
| Unfavorable 
Whitelake--------- Sandy------------------------- | Favorable 
| | Normal 
| |Unfavorable 


See footnote at end of table. 


3,900 
3,500 
2,500 


3,300 
3,000 
2,400 


3,600 
3,000 
2,100 


5,600 
5,100 
4,100 


4,400 
4,000 
3,200 


5,800 
5,300 
4,200 


3,300 
3,000 
2,400 


3,300 
3,000 
2,400 


3,300 
2,800 
2,000 


| 
| 
| 
на ------------------------- | 10 
| 


|Western wheatgrass------------ 
| Cordgrass--------------------- 
|Inland saltgrass 
ГЕ alkaligrass--------- = 


[Big bluestem------------------ 
[Prairie sandreed-------------- 
|Little bluestem--------------- 
Needleandthread--------------- 


Kentucky bluegrass---- 
| Indiangrass----------- 
Prairie junegrass----- 
|Switchgrass----------- 
Seribner panicum------ 
Leadplant--------------------- 


| 

[Big bluestem------------------ 
Indiangrass----------- 
|Prairie cordgrass 
Switchgrass----------—- 

|Little bluestem--------------- 


Cordgrass--------------------- 
Western wheatgrass---- 
Inland saltgrass------ 
| Switchgrass----------- 


|Big bluestem 
Indiangrass------—----- 
Switchgrass----------- 
| Sedge----------------- 


| Cordgrass--------------------- 
|Western wheatgrass------------ 
|Inland saltgrass-------------- 


| 
|Cordgrass--------------------- 
|Western wheatgrass- 
| nens saltgrass-------------- 
|Little bluestem---- 
|Prairie sandreed--- 
| Needleandthread---- 
|Sideoats grama----- 
[Blue қгапа-------------------- 
|Big bluestem------------------ 
|Мезђегп wheatgrass------------ 
| uem ------------------------- 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


| Total production 


| | Сотро- 
Kind of year | Dry | 


Range site name Characteristic vegetation 
[sition 


Soil name and | 
map symbol | 


| 
| | |weight | 
|| Тъгасге! Г Pot 
| 


[Western wheatgrass 


| 
0а----------------- | Subirrigated------------------ {Favorable | 6,100 |Big bluestem------------------ | 25 
Orwet | | Normal | 5,500 |Indiangrass-- ----| 10 
| |Unfavorable | 4,500 |Switchgrass------- -| 10 
| | | [Prairie cordgrass---- ----| 10 
| | | {Little bluestem------ ----| 6 
| | | |Plains bluegrass-------------- | 5 
| | | |Western wheatgrass--- ----| 5 
| | | | Sedge -| 5 
| | | | Въ1 гуви- -| 5 
| | | | Rush--------------------- -----| 5 
| | | | 
Sa*: | | | | | 
Shue-------------- lSubirrigated------------------ | Favorable | 5,300 |Big bluestem------------------ 45 
| | Normal | 4,800 |Indiangrass--- -| 15 
| lUnfavor&ble | 3,900 |Switchgrass -| 10 
| | | | Зейде------------------- ----| 10 
| | | |Little bluestem--------- ----| 10 
| | | а wheatgrass------------ | 5 
Davison----------- |Limy Subirrigated------------- | Favorable | 4,300 |Needlegrass------------------- | 30 
|Могтај | 3,600 |Little bluestem--------------- | 30 
| |Unfavorable | 2,500 |Western wheatgrass------------ | 10 
| | |Big bluestem----------------.- 
| | | |Sideoats grama--- 
| | | |Blue grama------- 
| | | [елсе ------------------------- 
55----------------- | Subirrigated------------------ | Favorable | 5,500 |Cordgrass-------- 
Shue Variant | |Normal | 5,000 |Switchgrass 
| |Unfavorable | 4,000 |Indiangrass 
| | |Big bluestem 
| | | | Sedge------- -------- ---------- 
Та, Tb------------- |Wet Меадон------ -------------- | Favorable | 4,800 |Зедре------------------------- 
Tetonka |Normal | 4,200 |Prairie согавгавз--- 
| [Unfavorable 2,900 |Reedgrass----------- 
| [ | |Western wheatgrass-- 
| | | [вїшергаза --------------------- 
Тед»: | 
Tetonka----------- [Wet Meadow-------------------- Favorable | 4,800 |5ейде------------------------- 
Normal | 4,200 |Prairie cordgrass--- 
| |Unfavorable | 2,900 |Reedgrass----------- 
| | |Western wheatgrass-- 
| | | ыы -------------- 
Davison----------- Пату Subirrigated----------.-- | Favorable | 4,300 |Needlegrasa------------------- 
| Normal | 3,600 |Little bluestem-------- 
| |Unfavorable | 2,500 |Western wheatgrass----- 
| | | Ва; bluestem----------- 
! | | [Sideoats қғапа--------- 
| | | |Blue grama 
| | | |Sedge------------------------- 
| 
Clarno------------ | Silty------------------------- | Favorable | 3,600 |Needlegrass------------------- 
[Normal | 3,000 |Big bluestem----------- 
| |Unfavorable | 2,100 |Little bluestem---- 
| | |Western wheatgrass-- 
| | | |Sideoats grama 
| | | {Blue grama------ 
| | | [Sedge ------------------------- 
Та----------------- |Wet Меадон-------------------- | Favorable | 4,800 |зейде------------------------- 
Tetonka Variant | Normal | 5,200 [Prairie cordgrass--------- 
| Unfavorable | 2,900 | Неейргавв----------------- 
| 
| 


See footnote at 


end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY AND CHARACTERISTIC PLANT COMMUNITIES--Continued 


Soil name and | 
map symbol | 


Range 


Уаб---------------- | Sands-------- 
Valentine | 
| 
| 
| 
| 
| 
| 
Ма----------------- | Subirrigated- 
Мапи | 
| 
| 
| 
| 
Wot | 
Wann-------------- "ааа 
| 
| 
| 
Lamo-------------- | ЕВЕ ЕН тене 
| 
| 
| 
| 
Мови: | 
Whitelake--------- алау -------- 
| 
| 
| 
| 
| 
| 
Woonsocket-------- Senay -------- 
| 
| 
| 
| 
| 
Ид----------------- |Overflow----- 
Woonsocket | 
| 
| 
| 
We----------------- |Shallow Marsh 
Worthing 


site name 


Total production 
| | Characteristic vegetation 


[Kind of year | 


| | [weight | | 
Lbsacre Pct 
| UH == 


| Favorabie 
Normal 
|Unfavorable 
| 


| 

Favorable 
[Normal 
Unfavorable 


| 

| 

| Favorable 
|Normal 
{Unfavorable 


| 

| Favorable 
|Normal 
|Unfavorable 


| Favorable 
| Normal 
|Unfavorable 


| 

| Favorable 
[Normal 
|Unfavorable 
| 


| 

| 

| 

| 

| Favorable 
|Могта1 


|Unfavorable 


| 

| 

| 

| 

|Favorable 

| Normal 
|Unfavorable 


Dry 


3,300 
2,800 
2,000 


| Com 
| |316 


|Prairie sandreed 
| Sand bluestem---------- 
[Little bluestem-------- 
| Switchgrass-----~------ 
|Needleandthread-------- 
|Blue grama------------- 
|Sand dropseed----------------- 


| Sedge------------------ 
vestern wheatgrass------------ [5 


1 

|Big bluestem------------------ 
| Indiangrass-- 
| Switchgrass-- 
|Sedge--------------------- 
lWestern wheatgrass------------ | 5 


| 
|Little bluestem--------------- 


20 
|Prairie sandreed 20 
|Needleandthread----------- 10 
|31deoats grama-- 10 
|Blue grama------ 10 
[Big bluestem------------------ 10 
[Western кпеабдгавв------------ 5 
- И Е ВНЕ ЕЕ 
| Вр bluestem------------------ 


|Sideoats grama 
|Leadplant---------- 
| Sedge------------------------- 


|Western wheatgrass- 
[Green needlegrass-- 
|Sideoats grama----- 
| Leadplant------------- 


| Slough sedge 
| Rivergrass-- 
| Reedgrass------------- 
[Prairie cordgrass 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 
{The symbol < means less than; > means more than. Absence of an entry indicates that trees generally do not grow 
to the given height on that soil] 


T Trees havin redicted 20-year average heights, in feet, of-- 
Soil name апа | | 


map symbol | <8 | 8-15 | 16-25 | 26-35 | >35 


ie ка ас аи ee ле [р то ко <<. 


соттоп 
chokecherry, 
Siberian 
peashrub, 
American plum, 
silver 
buffaloberry. 


green ash, common 


hackberry, 
Russian-olive, 
Siberian 
crabapple. 


| | | 
Лад, AaB---------- |Siberian peashrub,|Ponderosa pine, | Siberian elm------ | --- | --- 
Alwilda | Tatarian | green ash, | | | 
| honeysuckle, | Siberian | | | 
| silver | crabapple, соттоп | | 
| buffaloberry, | hackberry, | | | 
| Peking | Russian-olive, | | 
| cotoneaster, | eastern гедседаг. | | | 
| lilac. | | | 
| | | | 
АБ* : | | | | | 
Artesian--~------ | --- 1 Соттоп (Green ash, common |Golden willow, | Eastern 
| | chokecherry, | hackberry, | ponderosa pine, | cottonwood. 
| | Siberian | Siberian | blue spruce. | 
| | peashrub, | сгађаррје, | | 
| | American plum, | eastern redcedar. | 
| | lilac. | | 
Farmsworth------- |Eastern redcedar, |Siberian elm, | --- --- | --- 
Rocky Mountain | green ash, | | | 
| juniper, Siberian| ponderosa pine, | | | 
| peashrub, silver | Russian-olive. | | 
| buffaloberry, | | | | 
| lilac. | | 1 
| | | | | 
ВаЕ. | | | | | 
Betts | | | | | 
| | | | | 
BbD*: | | | | 
Betts. | 1 | | | 
| | | | | 
Ethan. | | | | | 
ВсА, ВсВ----- -----|511уег |Eastern redcedar, |Green ash, common | --- І --- 
Blendon | buffaloberry, | common hackberry, | | 
| Peking . | chokecherry, | ponderosa pine, | | 
| cotoneaster, | Siberian | Siberian | | 
| lilac, American | peashrub. crabapple, | | 
| plum. | | Russian-olive. | | 
| | 
ва. | | | | | 
Воп | | | | 
| | | | || 
Сад, СаВ------ -.---|Silver |Eastern redcedar, |Green ash, common | --- | ==> 
Carthage buffaloberry, | common hackberry, | | 
| Peking { chokecherry, ponderosa pine, | | 
| cotoneaster, | Siberian | Siberian | | 
| lilac, American | peashrub. | crabapple, | | 
| pium. | | Russian-olive. | | 
| | 
CbA*: | | | | 
Carthage--------- | Silver |Eastern redcedar, |Green ash, common | --- | --- 
| buffaloberry, | common | hackberry, | | 
| Peking | спокесћеггу, | ponderosa pine, | | 
| cotoneaster, | Siberian | Siberian | | 
| Lilac, American | peashrub. | crabapple, | | 
| plum. | | Russian-olive. | | 
Шатпо----------- |ШІас------------- Бола гедсейаг, 22. ріпе, [рше зргисе------ | Sas 
| | 
| | 
| | 
| | 
| | 
| | 
| | 


| 
| 
| 
| 
| 
| 
| 


Зее footnotes at end of table. 


| 
| 
| 
| 
| 
| 
| 
| 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average heights, in feet, of-- 


Soil name and 


juniper, Siberian| ponderosa pine, 


| 

| peashrub, silver Russian-olive. 
| buffaloberry, 
| 

| 


lilac. 


| 
map symbol | «8 | 8-15 | 16-25 | 26-35 | >35 
ee і ИЯ rc ee DE 
| | | | | 
Сови: | | | | | 
Carthage--------- {Silver [Eastern redcedar, |Green ash, common | --- | --- 
| buffaloberry, | common hackberry, | | 
| Peking | chokecherry, | ponderosa pine, | | 
| cotoneaster, | Siberian Siberian | | 
| lilac, American | peashrub. crabapple, | | 
| plum. | Russian-olive. | | 
Hand------------- |Lilac------------- |Eastern redcedar, |Ponderosa pine, |Blue spruce------- | --- 
common | green ash, common| | 
| | chokecherry, | hackberry, | | 
| | Siberian Russian-olive, | | 
| | peashrub, | Siberian | | 
| | American plum, | crabapple. | | 
| | silver | | | 
| | buffaloberry. | | | 
| | 
Cd, Се, ---------- |Lilac, American |Eastern redcedar, |Golden willow, [Eastern cottonwood | --- 
Clamo | plum. | common | common hackberry,| | 
| | chokecherry, blue spruce, | | 
| | Siberian | green ash, 4 | 
| | peashrub. | ропаегоза ріпе, | | 
| | | Siberian | | 
| | crabapple. | | 
| | | | | 
бг. | | | | | 
Clamo | | | | 
| | | | | 
CgA--------------- |Liiac------------- |Еазбегп redcedar, {Ponderosa pine, | В1це spruce------- | --- 
Clarno | | common | green ash, common| | 
| | ehokecherry, | hackberry, | | 
| | Siberian | Russian-olive, | | 
| peashrub, | Siberian | | 
| | American plum, | сгарарр1е. | | 
| silver | | | 
| | buffaloberry. | | | 
| 
сива: | | | 
Clarno----------- |Lilac------------- |Eastern redcedar, |Ponderosa pine, |Blue spruce------- | --- 
соттоп | green ash, common] | 
| chokecherry, | hackberry, | 
| Siberian | Russian-olive, | | 
| peashrub, | Siberian | 
| American plum, | crabapple. | | 
| silver | | 
| buffaloberry. | | | 
Bonilla---------- --- | Common |бгееп ash, common |Golden willow, | Eastern 
| спокеспеггу, | hackberry, ponderosa pine, | cottonwood. 
| | Siberian | Siberian blue spruce. | 
| peashrub, | erabapple, | 
| | American plum, | eastern redcedar. | 
| lilac. | | 
| | | | 
скв»: | | | | 
Clarno----------- |Lilae------------- |Eastern гедседаг, |Ponderosa pine, Blue зргисе------- | --- 
| common | green ash, common | 
| сћокесћеггу, | hackberry, | 
| | Siberian | Russian-olive, | | 
| peashrub, | Siberian | 
| | American plum, | сгађаррје. | | 
| silver | ! 
| | buffaloberry. | | | 
Dudley----------- |Eastern redcedar, |Siberian elm, | --- | --- | --- 
Rocky Mountain | green ash, | | 
| | | 
| | | 
| | | 
| | | 


See footnotes at end of table. 
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8011 пате апа 
map symbol 


TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


rees having predicted 20-year average heights, in feet, of-- 


«8 


| 
| 


8-15 | 


16-25 | 


26-35 


Soil survey 


| >35 


С=С и о 47 СГ e 


CmB*: 
Clarno------ ge — ------------- 
| 
| 
| 
| 
| 
| 
| 
Ethan------------ | Табаг1ап 
| honeysuckle, 
| American plum, 
| lilac, Peking 
| cotoneaster. 
l 
| 
| 
Сод?: 
Clarno------- шан та ------------- 
| 
| 
| 
| 
| 
| 
| 
Ргозрег---------- | --- 
| 
| 
| 
| 
DaB------ --------- | --- 
Davis | 
| 
| 
| 
| 
Db---------------- | --- 
Davison | 
| 
| 
| 
| 
ре-------- -------- і Tatarian 
Davison Variant honeysuckle, 
American plum, 
lilac, Peking 


Delmont 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


cotoneaster. 


-|Siberian peashrub, 


Tatarian 
noneysuckle, 
silver 
buffaloberry, 
Peking 
cotoneaster, 
lilac. 


See footnotes at end of table. 


| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
Eastern гедседаг, | 
common | 
chokecherry, | 
Siberian | 
peashrub, | 
American plum, | 
silver | 
buffaloberry. | 
| 

| 


Ponderosa pine, 
Russian-ollve, 
green ash, commonl 
hackberry, Rocky | 
Mountain juniper,| 
eastern redcedar,l 
Siberian 
peashrub. 


Eastern redcedar, 
common 
chokecherry, 
Siberian 
peashrub, 
American plum, 
silver 
buffaloberry. 


Common 
chokecherry, 
Siberian 
peashrub, 
American plum, 
lilac. 


Common 
chokecherry, 
Siberian 
peashrub, 
American plum, 
lilac. 


Common 
chokecherry, 
Siberian 
peashrub, 
American plum, 
lilac. 


Ponderosa pine, 
Russian-olive, 
green ash, common 
hackberry, Rocky 
Mountain juniper, 
eastern гедседаг, 
Siberian 
peashrub. 


Ponderosa pine, 
green ash, 
Siberian 
crabapple, common 
hackberry, 
Russian-olive, 
eastern гедседаг, 


| 
| 
1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
) 
| 
| 
| 
| 
| 
| 
| 
| 


Ponderosa pine, 
green ash, common 
hackberry, 
Russian-olive, 
Siberian 
crabapple. 


Siberian elm------ 


Ponderosa pine, 
green ash, common 
hackberry, 
Russian-olive, 
Siberian 
crabapple. 


Blue spruce, green 
ash, common 
hackberry, 
Siberian 
crabapple, 
eastern redcedar. 


Green ash, 
hackberry, 
Siberian 
crabapple, 
eastern redcedar. 


common 


Green ash, 
hackberry, 
Siberian 
crabapple, 
eastern redcedar. 


common 


Siberian elm------ 


Siberian elm----- РА 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
[ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 
| 


Blue зргисе------- 


Blue spruce 


Golden willow, 
ponderosa pine. 


Golden willow, 
ponderosa pine, 
blue spruce. 


Golden willow, 
ponderosa pine, 
blue spruce. 


Eastern 
cottonwood. 


Eastern 
cottonwood. 


Eastern 
cottonwood. 


Sanborn County, South Dakota 


map symbol 


Ред, ПеВ---------- 
Doger 


Jerauld. 


Clarno----------- 


Dh. 
Durrstein 


Dk*: 
Durrstein. 


Farmsworth------- 


Elsmere 


| 
| 
| 
| 
| 
| 
Orwet------------|L 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 


|Eastern redcedar, 


TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees havin redicted 20-year average heights, in feet, of-- 
8011 name and 1 1 


<8 | 8-15 


Silver Eastern redcedar, 
buffaloberry, common Б 
Peking chokecherry, 
cotoneaster, Siberian 
lilac, American peashrub. 


plum. 


Siberian elm, 


Rocky Mountain green ash, 


juniper, Siberian| ponderosa pine, 
peashrub, silver Russian-olive. 
buffaloberry, 
lilac. 
|Ш1ас------------- [Eastern redcedar, 
| common 
| chokecherry, 
| Siberian 
| peashrub, 
| American plum, 
| silver 
buffaloberry. 


{Eastern redcedar, 


IL 


| 
|Lilac, American 


Siberian elm, 
Rocky Mountain | green ash, 
juniper, Siberian| ponderosa pine, 


peashrub, silver | Russian-olive. 
buffaloberry, 
lilac. 
| 
Lilac, American Eastern redcedar, 
plum. | common 
| chokecherry, 
| Siberian 
peashrub. 


Eastern redcedar, 


pium. common 
chokecherry, 
Siberian 
peashrub. 

ilac, American Eastern redcedar, 

pium. common choke- 


cherry, Siberian 
peashrub. 


See footnotes at end of table. 


| 16-25 | 26-35 


| 
|Сгееп ash, 
hackberry, 
ponderosa pine, 
Siberian 
crabapple, 
Russian-olive. 


common 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
|Ponderosa pine, 

| green ash, common 
| hackberry, 

| Russian-olive, 

| Siberian 

| crabapple. 

| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 
| 
| 
| 
| 


Eastern 
cottonwood, 
golden willow. 


Common hackberry, 
blue spruce, 
green ash, 
ponderosa pine, 


| Siberian 
crabapple. 

| 

|Common hackberry, |Еазбеги 
blue spruce, cottonwood, 


| green ash, 

| ponderosa pine, 
Siberian 
crabapple. 


golden willow. 


Eastern cotton- 
wood, golden 
willow. 


Common hackberry, 
blue spruce, 

| green ash, 
ропдегоза pine, 
| Siberian 
crabapple. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
--- | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Blue spruce----- 


>35 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees havin redicted 20-year average heights, in feet, of-- 


e and | 
bol | «8 
| 


| 8-15 | 


16-25 


26-35 


Soil survey 


ar nen ргебіетев корени Average SE в 


235 


| 
ъп миля | 


EdB*: 
Enet----- - 


Delmont--- 


Clarno---- 


Fedora 


PoB*, FcC*: 
Forestburg 


See foo 


| 
------- |Siberian peashrub, 
Tatarian 
honeysuckle, 
buffaloberry, 
Peking . 
cotoneaster, 
111ac. 


------- |Siberian peashrub, 
Tatarian 
| honeysuckle, 
| silver 
| buffaloberry, 
| Peking 
| cotoneaster, 
| lilac. 


| 
------- {Siberian peashrub,. 

| Tatarian 
honeysuckle, 
silver 
buffaloberry, 
Peking 
cotoneaster, 
lilac. 


------- | Tatarian 

| honeysuckle, 

| American plum, 

| lilac, Peking 
| cotoneaster. 
| 
| 


— — |Lilac, American 
plum, 


| buffaloberry, 

| Peking 

| cotoneaster, 

| lilac, American 
| plum. 


| 
------- {Silver 
| buffaloberry, 
| Peking 
| cotoneaster, 
| lilac, American 
| plum. 


tnotes at end of table. 


{Ponderosa pine, 

| green ash, 
Siberian crab- 
apple, common 
hackberry, 
Russian-olive, 
eastern redcedar. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Ponderosa pine, | 
green ash, | 
Siberian | 
crabapple, common| 
hackberry, | 
Russian-olive, | 
eastern pene meee) 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


green ash, 
Siberian 
crabapple, common 
hackberry, 
Russian-olive, 
eastern redcedar. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

|Ponderosa pine, 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Ропйегоза pine, 
| Russian-olive, 
| green ash, common| 
| haekberry, Rocky | 
| Mountain juniper, | 
| eastern гейседаг, | 
| Siberian 


peashrub. 


|Еавђегп гедседаг, 
common 
chokecherry, 
Siberian 
peashrub, 
American plum, 
silver 
buffaloberry. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Eastern redcedar, | 
common | 
chokecherry, | 
Siberian | 
peashrub. | 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


common 
chokecherry, 
Siberian 
peashrub. 


Eastern redcedar, 
common 
chokecherry, 
Siberian 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Базђегп redcedar, 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| peashrub. 
| 


Green ash, 


Siberian 


Siberian 


Siberian 


Siberian 


Ponderosa pine, 
green ash, common 
hackberry, 
Russian-olive, 
Siberian 
crabapple. 


Common hackberry, 
blue spruce, 
green ash, 
ропдегоза pine, 
Siberian 
сгаъарр1е. 


common 
hackberry, 
ponderosa pine, 
Siberian 
crabapple, 
Russian-olive. 


Green ash, common 
hackberry, 
ponderosa pine, 
Siberian 
сгађаррје, 
Russian-olive. 


Blue spruce------ 


Eastern 
cottonwood, 
golden willow. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees havin redicted 20-year average heights, in feet, of-- 
5011 name and | 


| 
map symbol | <8 | 8-15 | 16-25 | 26-35 | >35 
i - 5-22: Є 
| | 
| | | 
Ethan------------ |Tatarian |Siberian elm------ | --- 
honeysuckle, 


American plum, 
lilac, Peking 


Ponderosa pine, 
Russian-olive, 
green ash, common| 
hackberry, Rocky | 


Rocky Mountain green ash, 
ponderosa pine, 


Russian-olive. 


| juniper, Siberian 
| peashrub, silver 
| buffaloberry, 

| 111ас. 


| 
| 
| 
| | | 
| | | 
| | | 
| cotoneaster. Mountain фип рег, | | | 
| eastern redcedar, | | | 
| Siberian | | | 
| peashrub. | | | 
Над»: | | | | 
Hand------------- |L1lac------ ------- [Eastern redcedar, |Ponderosa pine, [Blue spruce------ -1 --- 
| common | green ash, common] | 
| | chokecherry, | hackberry, | | 
| | Siberian | Russian-olive, | | 
| | peashrub, | Siberian | | 
| | American plum, | crabapple. | | 
| | silver | | | 
| | buffaloberry. | | | 
| 
Bonilla---------- | --- | Common [Green ash, common |Golden willow, {Eastern 
| | chokecherry, | hackberry, | ponderosa pine, | cottonwood. 
| | Siberian | Siberian | blue spruce. | 
| | peashrub, | crabapple, | | 
| | American plum, | eastern redcedar.| | 
| | 111ac. | | | 
| | | |. | 
нов» | | | | 
Напа------------- ІІ51ас------------- |Eastern гедседаг, |Ponderosa pine, |Blue зргисе------- | --- 
common | green ash, common| | 
| | chokecherry, | hackberry, | | 
| | Siberian | Russian-olive, | | 
| | peashrub, | Siberian | | 
| | American plum, | erabapple. | | 
| | silver | | | 
| | buffaloberry. | | | 
Ethan---------- --|Tatarian | Ponderosa pine, {Siberian elm------ | --- | --- 
| honeysuckle, | Russian-olive, | | | 
| American plum, | green ash, common] | | 
| lilac, Peking | hackberry, Rocky | | | 
| cotoneaster. | Mountain juniper,| | | 
Г | eastern гедседаг, | | | 
| | Siberian | | | 
| | peashrub. | | | 
| | | 
Нев»; | | | 
Ноцдек----------- |Lilac------------- [Eastern redcedar, |Ponderosa pine, [Blue spruce------- | --- 
| соттоп | green ash, common] | 
| chokecherry, | hackberry, | | 
| Siberian | Russian-olive, | | 
| peashrub, | Siberian | | 
| American plum, | crabapple. | | 
| silver | | | 
| buffaloberry. | | | 
| | | | 
| --- | --- | --- 
| | | 
| | | 
| | | 
| | | 
| | | 
| | | 


| 
| 
| 
| 
| 
| 
Dudley------ -----|Eastern redcedar, 2. elm, 
| 
| 
| 
| 
| 


See footnotes at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average heights, in feet, of-- 


Soil name and 


| 
map symbol | <8 | 8-15 | 16-25 | 26-35 | >35 
ee eS | OS 
| І | | | 
HdB*: | | | | | 
Houdek----------- |Lilac--------- ~---|Eastern redcedar, |Ponderosa pine, |Blue spruce-------| === 
| common | green ash, common| | 
| | сћокесћеггу, | hackberry, | | 
| | peashrub, | Siberian | | 
| | American plum, | erabapple. | | 
| | silver | | | 
| | buffaloberry. | | | 
| | 
Ethan------------ | Tatarian |Ponderosa pine, Siberian elm------ | --- | --- 
| honeysuckle, | Russian-olive, | | 
| American plum, | green ash, common | | 
| lilac, Peking | hackberry, Rocky | ] | 
| cotoneaster. | Mountain juniper, | | | 
і | еавбегп гедседаг, | | | 
| | Siberian | | 
| | peashrub. | | 
| | | | 
НеА#; | | | | 
Houdek----------- | Lilac------------- |Eastern redcedar, |Ponderosa pine, |В1це spruce-------| --- 
| common | green ash, common| | 
| | спокеспеггу, | hackberry, | ] 
| | Siberian Russian-olive, | | 
| peashrub, | Siberian \ | 
| | American plum, crabapple. | | 
| | silver | | | 
| | buffaloberry. | | | 
Рговрег---------- | --- Соттоп | Вие spruce, green|Golden willow, {Eastern 
| chokecherry, | ash, common | ponderosa pine. | cottonwood. 
| Siberian | hackberry, | | 
| | peashrub, | Siberian | | 
| American plum, | crabapple, | | 
| | 111ас. | eastern ымы | 
| 
HeB*: ! | | 
Houdek----------- |Lilac------------- Eastern redcedar, |Ponderosa pine, {Blue spruce------- | --- 
| | common | green ash, common| | 
| | chokecherry, | hackberry, | | 
| | Siberian | Russian-olive, | | 
| | peashrub, | Siberian | | 
| | American plum, | erabappie. | | 
| | silver | | | 
| | buffaloberry. | | | 
| | 
Ргозрег. | | | | | 
| | | | | 
HfA*: | | | | | 
Houdek-------- ---|Lilae------------- [Eastern redcedar, |Ponderosa pine, {Blue spruce------- | --- 
common | green ash, common| | 
| | chokecherry. | hackberry, | | 
| | Siberian | Russian-olive, | | 
| | peashrub, | Siberian | | 
| | American plum, | crabapple. | | 
| | silver | | | 
| | buffaloberry. | | | 
Stickney--------- | Peking [Siberian [Green ash, common | --- | --- 
| cotoneaster, | crabapple, соттоп] hackberry, | | 
| lilac. | спокеспеггу, | ponderosa pine, | | 
| | American plum, | Russian-olive, | | 
| | silver | eastern redcedar. | | 
| | buffaloberry, | | | 
| | Siberian | | | 
| | peashrub. | | | 
| | | | | 


See footnotes at end of table. 


Sanborn County, South Dakota 


map symbol 


TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average heights, in feet, of-- 
Soil name and 


| 
| <8 


| 8-15 


16-25 | 


26-35 


137 


235 


| | | 
re ee ee 577 


Hk. 
Hoven 


HmA*: 
Hoven. 


Durrstein. 


Lb, Lc. 
Lute 


LAAX.: 
Lute. 


Whitelake-------- 


See footnotes 


|Silver buffalo- 


| berry, Peking 

| cotoneaster, 

| lilac, American 

| plum. 

| 

| 

|Lilac, American 

| plum. 

| 

| 

| 

| 

| 

| 

| 

Палас, American 
plum. 


[American plum, 
| silver 

| buffaloberry, 
| lilac. 

| 

| 

| 

| 


|Lilac, American 
plum. 


{Lilac, American 
plum. 


| 
| 
| 
| 
| 
| 


at end of table. 


Eastern гедседаг, 
common choke- 
cherry, Siberian 
peashrub. 


Eastern redcedar, 
common choke- 
cherry, Siberian 
peashrub. 


Eastern redcedar, 
common choke- 
спеггу, Siberian 
peashrub. 


| 
| 
| 
| 
] 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
iGreen ash, 
| Siberian 
| crabapple, Rocky- 
| Mountain juniper, 
| common 
| спокеспеггу, 
| Siberian 
| peashrub. 
[Eastern redcedar, 
common choke- 
cherry, Siberian 
| peashrub. 


|Eastern redcedar, 
| common 
chokecherry, 

| Siberian 
реазћгир. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

Green ash, common | 
hackberry, | 
ponderosa pine, | 
Siberian сгар- | 
apple, Russian- | 
! 

| 

| 

| 

| 

| 

| 

| 

| 

| 


olive. 


Common hackberry, 
blue spruce, 
green ash, 
ponderosa pine, 
Siberian | 
crabapple. 


Common hackberry, 
blue spruce, | 
green ash, | 
ponderosa pine, | 
Siberian crab- 
apple. | 


Siberian elm, | 
ponderosa pine, 
bur oak, Russian-| 
olive. 


Common hackberry, 
blue spruce, 
green ash, 
ponderosa pine, 
Siberian crab- 
apple. 


Common hackberry, 
blue spruce, 
green ash, 
ponderosa pine, 
Siberian 
crabapple. 


Eastern 
cottonwood, 
golden willow. 


Eastern cotton- 
wood, golden 
willow. 


Eastern 
cottonwood, 
golden willow. 


Eastern 
cottonwood, 
golden willow. 
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map symbol 


Sa*: 
Davison---------- 


Sb. 
Shue Variant 


Tetonka 


TcA*: 
Tetonka**-------- 


Davison---------- 


Clarno----------- 


ТА--есезежаа ------ 
Tetonka Variant 


Уас----- ---------- 
Valentine 


TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


| Trees havin redicted 20-year average heights, in feet 
8011 name and 1 | T 


<8 | 8-15 


Common 
chokecherry, 
Siberian реа- 
shrub, American 
plum; lilac. 


Lilac, American Eastern redcedar, 
common choke- 
cherry, Siberian 
peashrub. 


Lilac, American 
plum. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
plum. | 
| 
] 
| 
|Eastern гедседаг, 
| common 
| chokecherry, 
| Siberian 
| peashrub. 
| 
| 
| 


Атег1сап Eastern redcedar, 
common 
chokecherry, 
Siberian 


peashrub. 


Lilac, 
plum. 


| 
| 
| 
| 
| 
--- | Соттоп 
| chokecherry, 
| Siberian 
| peashrub, 
| American plum, 
| lilac. 
|Eastern redcedar, 
common 
chokecherry, 
Siberian 
peashrub, 
Атегісап plum, 
silver 
buffaloberry. 


Lilac------------- 


| 

| 

| 

| 

| 

| 

| 

American plum-----|Common hackberry, 

| Russian-olive, 

| Rocky Mountain 

| Juniper, Siberian 
| peashrub. 

| 

|Ponderosa pine, 

| eastern redcedar, 
| 

| 

| 

| 


Rocky Mountain 
juniper. 


See footnotes at end of table. 


| 16-25 | 


| | 
| | 
|Green ash, common | 
| hackberry, | 
| Siberian | 
| crabapple, | 
| eastern шы 
| | 
| | 
| | 
| | 
| | 


Common hackberry, 
blue spruce; 
green ash, 
ponderosa pine, 
Siberian crab- 
apple. 


Common hackberry, 
blue spruce, 
green ash, 
ponderosa pine, 
Siberian 
crabapple. 


Common hackberry, 
blue spruce, 
green ash, 
ponderosa pine, 
Siberian 
crabapple. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

[Green ash, common 
| hackberry, 
| Siberian 
{ crabapple, 
| eastern гедседаг. 
| 
| Ропйегоза pine, 

| green ash, common 
| hackberry, 

| Russian-olive, 

| Siberian 

| crabapple. 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


Golden willow, 
blue spruce, 
Black Hills 
spruce, green 
ash, ponderosa 
pine. 


26-35 


Golden willow, 
ponderosa pine, 
blue spruce. 


Eastern 
cottonwood, 
golden willow. 


Eastern 
cottonwood, 
golden willow. 


Eastern 


cottonwood, 
golden willow. 


Golden willow, 


ponderosa pine, 
blue spruce. 


Plains cottonwood 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Е 


Еа 


Soil survey 


of-- 


>35 


astern 
cottonwood, 


stern 
cottonwood. 


Sanborn County, South Dakota 


Soil name and 
map symbol 


| | 
нов ee И 
| 


WeB*: 
Whitelake-------- 


Woonsocket------- 


Woonsocket 


We, Wk. 
Worthing 


TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


й | Trees havin redicted 20-year average heights, in feet, of-- 


—— a prede eyar €———ÓÀ— 


| 
| <8 


plum. 


American 


|Lilac, 
plum. 


American 


{American plum, 
| silver 

| buffaloberry, 
| lilac. 

| 

| 

1 


| 

|Silver 

| buffaloberry, 

| Peking 

| cotoneaster, 

| lilac, American 
plum, 


| 8-15 | 


Eastern redcedar, 
common сһоке- | 
cherry, Siberian - 
peashrub. 


Eastern redcedar, 
common споке- 
cherry, Siberian 
peashrub. 


Eastern redcedar, 
common choke- 


сгараррје, Rocky 
Mountain juniper, 
common choke- 
cherry, Siberian 
peashrub. 


Eastern redcedar, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Green ash, Фан еїп, 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


16-25 


Common hackberry, 


blue spruce, 
green ash, 
ponderasa pine, 
Siberian crab- 
apple. 


Common hackberry, 


blue spruce, 
green ash, 
ponderosa pine, 
Siberian сгар- 
apple. 


Common hackberry, 


blue spruce, 


cherry, Siberian green ash, 

реавһгио. ропдегоза ріпе, 
Siberian 
crabapple. 

Siberian ponderosa pine, 


bur oak, Russian- 


olive. 


Green ash, common 


common hackberry, 
chokecherry, ponderosa pine, 
Siberian Siberian 
peashrub. crabapple, 

Russian-olive. 
Common Green ash, common 
chokecherry, hackberry, 
Siberian Siberian 
peashrub, crabapple, 
American plum, eastern redcedar. 
lilac. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


26-35 


Eastern cotton- 
golden 


Eastern cotton~ 
wood, golden 
willow. 


Eastern cotton- 
wood, golden 
willow. 


Golden willow, 
ponderosa pine, 
blue spruce, 


| 235 


Eastern 
cottonwood. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| сас 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


* See description of the map unit for composition and behavior characteristics of the map unit. 


## Species are for drained areas only. 
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‘TABLE 8.--WILDLIFE HABITAT POTENTIALS 


[See text for definitions of "good," "fair," "poor," and "very poor." Absence of an entry indicates that the 
soil was not rated] 


Potential for habitat: elements Potential as habitat Гог-- 
Soil name and Wild | | 


| б 
map symbol | Grain | Grasses | herba- |Hardwood | Wetland | Shallow lOpenland | Wetland  |Rangeland 
land seed |- and | ceous | trees | plants | water wildlife | wildlife | wildlife 
| crops | legumes | plants | | | areas | | | 
| | | | | | | | | 
ABA, A&B----------- | Fatr |Fair | Good |Fair |Very роог|Уегу poor|Fair |Уегу poor |Good. 
Alwilda | | | | | | | | | 
| | | | | | | | | 
Ab*: | | | | |. | | | 
Агбезіап---------- {боса [ооа | Fair пре [rens зма тагу poor | боса Very poor |Еа1г. 
| | | | 
Farmsworth-------- | Poor | Poor | Poor poo Шы. роог | Мегу poor | Роог Уегу роог |Роог. 
| | | | | 
ВаЕ---------------- |Уегу роог | Роог | Fair | Poor |Уегу poorlVery poor|Very poor|Very poor |Fair. 
Betts | | | | | | | | | 
| | | | | | | | | 
BbD*: | | | | | | | | | 
Betts------------- [Very poor|Poor pem add |Уегу poor|Very poor|Very роогіУегу poor |Fair. 
| | | | | 
Ебһап------------- |Уегу роог | Еа1г |соод а |Уегу а роог | егу роог | Уегу poor |бооа. 
| | | | 
BeA, ВеВ----------- | Pair | Fair |боод | Fair |Уегу роог | Уегу роог | Ра г {Very poor |Good. 
Blendon | | | | | | | | 
Ва----------------- |Мегу poor | доод |Fair |Poor [Very poor|Very роог | Роог [Very poor |Fair. 
Bon | | | | | | 
| | | | | | | 
Сад, СаВ----------- | Fair | Fair | Good | Разг |Мегу роог | Уегу роог | Ра: г |Уегу poor |Good. 
Carthage | | | | | | | | | 
| | | | | | | | | 
CbA*: | | | | | | | | | 
Carthage---------- | Fair | Fair {Good Іші [Very рб: еру poor|Fair а poor |Good. 
| | | 
Clarno------------ | Fair es | Good ші per Ро poor|Fair [Very poor |Good. 
| | | 
Сови: І І І | | 1 | | 
Carthage---------- | Fair ase [боса Ша |Уегу poor|Very poor|Fair |Уегу poor |Good, 
| | | | | 
Hand-------------- |Fair | Good [боса [Good |Уегу poor|Very poor | Еа1г oe poor |Good. 
| | | | | 
Cd, Се------------- |боод | Good (Fair |Good | Fair |Fair |Good |вајг |Fair. 
Clamo | | | | | | 
| | | | | | | | | 
СҒ----------------- | Poor | Poor {Fair | Good |Fair | Fair | Poor | Fair | Fair. 
Clamo | | | | | | | 
| | | | | | | | | 
CgA---------------- ооа Good | вооа |Good Very poor|Very poor|Good |Уегу poor |Good. 
Clarno | | | | | | | 
| | | | | | | | 
ChB*: | | | | | | | | | 
С1агпо------------ [Good Good | Good iors [Very poor[Very poor|Good |Уегу poor |Good. 
| | | | | | 
Bonilla----------- | Good Good [Fair | боод Мегу psor Ivety poor | Good |Уегу poor |Fair. 
| | | | | | | | 
CkB*: | | | | | | 1 | | 
Clarno------------ | Good | Good 12694 | Good [very ВОИ үер і aia Maid poor a 
| | | 
Dudley------------ | Poor | Poor [бов Шы шы poor Меси ка ан Шы poor |Роог. 
| | | 
CmB*: | | | | | | | | | 
Clarno------------ | Good |Good Бан | Good Шы и poor|Good |Уегу poor |Good. 
| | | | | 
Ебһап------------- |Fair | ва г |Good |Poor [Very poor|Very шор п [Меру poor |боод. 
| | | | | | | 
Сол»: | | | | | | | 
Clarno------------ | Good | Good | доой | Good [iets poor|Very poor |Good |Уегу poor |Good. 
| | | | | | | 
Prosper----------- | Good | Good | Fair 77 шы poor|Very poorlGood {Very poor |Fair. 
| | | | | | 


See footnote at end of table. 
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TABLE 8.--WILDLIPE HABITAT POTENTIALS--Continued 


Potential for habitat elements Potential as habitat for-- 
Soil name and 1 Г Wild | | 


| 
тар symbol | Grain | Grasses | herba- |Hardwood | Wetland | Shallow lOpenland | Wetland Rangeland 
land seed | and | ceous trees | plants | water [wildlife | wildlife | wildlife 


| crops | legumes | plants | | | areas | | 
| 


| | | 
DaB---------------- | Good | Good | Good | Good [Very poor|Very poor | Соой Very poor |Good. 
Davis | | | | 

| | 

рр-- о |воод Good Good [Good |Уегу poor[Very poor|Good Very poor |Good. 
Davison | | | | | | 

| | 
De----------------- 1Good Fair | Fair Very poor |Good, 


Good Poor [Very poor|Very poor 
| 


| 
| 
| 
| | 
| | 
| | 
| | 
| | 
| | | 
| | | 
| Разг Роог | Poor |Уегу роог | Мегу роог | Роог |Уегу роог |Роог, 
Delmont | | | | | 
| | | | | | 
ПеА, DeB----------- | Роог. |Fair Good | Fair [Very poor|Very poor|Fair |Уегу poor |Good. 
Doger | | | | | | 
| | | | | | | 
DfA* | | | | | 
Dudley------------ | Poor | Poor | Poor | Poor |Уегу poor|Very poor|Poor ШЕРУ poor | Роог. 
| | | | 
Тегац1а----------- |Уегу роог | Роог Роог | Роог |Уегу poor|Very poor|Very poor|Very poor |Роог. 
| | | | | 
Clarno------------ | Good [Good | Good | Good |Уегу poor|Very poor | СооЯ |Уегу poor | 0004. 
| | | | | | 
Оп----------------- |Уегу роог | Роог | Fair | Poor | Poor | Fair |Мегу poor|Poor Fair. 
Durrstein | | | | | | | | 
| | | | | ] | | | 
Dk#: | | | | | | | | | 
Durrstein--------- | Уегу роог | Роог |Fair | Poor | Poor | Fair |Уегу роог | Роог ee 
| | | | | | 
Farmsworth-~---~--- | Poor |Роог Роог | Poor |Уегу pobi vers poor | Poor {Very poor |Poor. 
| | | | | | 
Ба----------------- | Poor | Good |Fair | Good | Poor | Poor | Fair [Poor |Fair. 
Elsmere | | | | | | | | 
| 1 | | | | ] | 
Eb*: | | | | | | | 
Elsmere----------- | Poor [Good Fair | Good | Poor Poor | Fair | Poor | 59s 
| | | | | 
Orwet------------- | Poor | Fair Fair | Good | Good | Good j Fair | |Fair. 
| | | | | | 
EcA------------ ---- | Fair [Fair Good [Poor |Уегу poor|Very poor|Fair |Уегу poor |Good. 
Enet | | | | | | | | 
| | | | | | | | | 
EdB* | | | | | | | | 
Enet---------- ----|Fair | Fair Good | Poor |Уегу роог | Уегу poor|Fair pare poor 1600, 
| | | | | | | 
Delmont----------- | Poor | Fair | Poor | Poor {Very poor|Very роог|Роог Шы poor |Роог. 
| | | | | | | 
Бес»: | | | | | | | 
Ethan------------- | Poor | Fair | Good | Poor |Уегу poor]Very роог|Роог |Уегу poor |Good. 
| | | | | 
Clarno------------ а боса |Good |Fair [Very poor|Very роог| Еа1г |Уегу poor |Good. 
| | | | | | 
Ра----------------- [Fair |Good {Good | Good | Fair Fair |Good |Fair | Good. 
Fedora | | | | | | | 
| | | | | | | | 
FbA------2---------- | Poor | Fair [Good | Fair |Уегу poor|Very роогіРоог |Уегу poor |Good. 
Forestburg | | | | | | | 
| | | | | | | 
FcB*: | | | | | | | 
Forestburg-------- | Poor |Fair | Good | Fair |Мегу роог | Уегу poor|Poor теру роог еч 
| | | | | | 
Ethan------------- | Poor | Fair | Good | Poor |Уегу poor|Very poor|Poor тегу роог jagodi, 
| | | ] 
Есс%: | | | | | | 
Forestburg-------- | Poor | Poor ] Good [Fair |Уегу роог | Уегу роог | Роог | poor |Good. 
| | | | | | | 
Ебһап------------- |Уегу poor|Fair | соса | Роог |Уегу poor|Very poor|Very poorlVery poor |Good. 
| | | | | | | | 


See footnote at end of table. 
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TABLE 8.--WILDLIFE HABITAT POTENTIALS--Continued 


Potential for habitat elements | Potential аз habitat for-- 
Soil name and | Wild | | | 
map symbol | Grain | Grasses | herba- |Hardwood | Wetland | Shallow |Openland | Wetland |Rangeland 
land seed and | ceous | trees | plants | water [wildlife | wildlife | wildlife 
| erops | legumes | plants | | | areas | | | 
| | | | | | | | | 
Над» | | | | | | | р І 
Hand-------------- |доса | Good аа |Good [Very poor|Very poor|Good |Уегу poor |Good. 
| | | | | | | 
Bonilla----------- | Good Good |Fair [Goo |Уегу poor|Very роог | Соод |Уегу poor |Fair. 
| | | | | | 71 | 
HbB* | | | | | | | 
Напа-------------- боса [Good | Good г оо [Very BOO tere poor | Good {Very poor |Goo 
| | | | | 
Ебһап------------- атр | Fair ass |Р оог oe poor|Very poani РА |Уегу poor |Good. 
| | | 
HcB*: | | | | | | 
Ночдек------------ [Good Good | Good и ос {Very роог | Мегу ара |Уегу poor |Good. 
| | | | | 
Dudley------------ | Poor Donee poe i оог |Уегу роог |Уегу poor | Роог |Уегу poor |Роог. 
| | | | | | 
нави: | | | | | | | | 
Houdek------------ |“ Good мш |" оо [very poor | Мегу poor|Good |Уегу poor |Good. 
| | 
Есһап------------- | Fair Fair | Good P оо |Уегу poor|Very роог|Раіг |Мегу poor |Goo 
| | | 1 | | 
HeA*: | |. | | | 1 | 
Houdek------------ | Good Good | Good {боо |Уегу poor|Very poor|Good [Very poor |Good. 
| | | | | | 
Prosper----------- | Good Good |Fair | оо [uem poor|Very poor|Good pns poor |Fair. 
| | | | 
Нев» | | | | | 
Houdek------------ | Good | Good pe | pee Peer 9 poor | доод pem poor |Good. 
| | 
Prosper. | | | | | | | | 
| | | | | | | 
НРА*: | | | | | | | | 
Houdek------------ | Good {Good [Good an |Уегу poor|Very poor|Good [Very poor |Good. 
| | | | | 
Stickney---------- | Fair Fair aoe [Fair ра роог | Уегу ын шіні |Уегу poor |Good. 
| | | | | | 
НК----------------- |Уегу роог | Роог | Poor | Poor [Fair | ва1г |Уегу роог | Ра? г | Роог. 
Hoven | | | | | | | | | 
| | | | | | | 
HmA*: | | | | | | | | 
Ноуеп------------- |Уегу роог | Роог dd |“ оо ар ар |Мегу poor|Fair | Роог. 
| | 
Durrstein--------- |Уегу роог | Роог [Fair | Poo | Роог | Fair |Уегу ads вели | Разг. 
| | | | | 
Та»: | | | | | | | 
Іраде------------- | Poor [Good aud [каш ПЕН PORE vers ТӨГЕ Шы. poor ег: 
Е15--------------- | Poor | Fair | Fair peer | Poor Poor | Fair | Poor | Fair. 
| | | | | 
Ја----------------- | Poor | Poor | Pair | Poor | Fair | Fair | Poor | Fair |Fair. 
James | | | | | | 
| | | | | | | 
јан ЕАН НЕ [ооа Good | сооа 1Good | Fair |Fair | Good |Fair |Good. 
Lamo | | | | | | | | 
| | | | | | | | 
ђак {егу роог | Уегу poor|Fair | Poor | Poor Poor |Very poor|Poor | Fair. 
Lute | | | | | | | | | 
| | | | | | | 
Ббесатасасыасанысыш |Уегу роог | Мегу poor|Very роог | Мегу poorlFair |Fair |Уегу poor|Fair [Very poor. 
Lute | | | | | | | 
| | | | | | | | | 
LdA* | | | | | | | 
Lute-------------- |Уегу poorlVery poor|Fair [тоб үер | Poor a ery роогіРоог |Fair. 
| | 
Whitelake--------- | Poor | Fair |Good іші veny poor|Very poorlPoo |Уегу poor |бооа. 
| | | | 
(o M ан | Poor |Fair {Fair |Good |доса |Good | Poor |Good | Разг. 
Orwet | | | | | | | 
| | | | | | | 


See footnote at end of table. 
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TABLE 8.--WILDLIFE HABITAT POTENTIALS--Continued 


| Potential for habitat elements Potential as habitat for-- 


Soil name and | Wild | | 
map symbol | Grain | Grasses | herba- |Нагамооа | Wetland | Shallow |Openland | Wetland |Rangeland 
land seed | and | ceous | trees | plants | water [wildlife | wildlife | wildlife 
| crops | legumes | plants | | | areas | | | 
| | | | | | | | 
Рай. І І І І І | | 
Pits | | | | | | | | 
| | | | | | | | 
Sa*: | | | | | | | | 
Shue-------------- | Poor {Good Fair | Good | Poor | Poor Good | Poor | Fair. 
| | | | | | | 
Davison----------- | Good | Good Good | Good |Уегу poorlVery poor|Good p poor poen 
| | | | 
Sb----------------- |Уегу poor|Poor Fair | Poor | Fair | Fair Very poor|Fair | Fair. 
Shue Variant | | | | | | | 
| | | | | | | 
Та, То------------- | Good | Good Fair | Good |Fair |Fair |бооа |Fair |Fair. 
Tetonka | | | | | | | | 
| | | | | | | 
Тед»: | | | | | | | | 
Tetonka----------- | Good | Good | Fair | Good | Fair | Fai | Good Fair ІҒаіг. 
| | | | | | | 
Davison----------- | Good | Good | Good | Good |Уегу poor|Very poor|Good Very poor |Good. 
| | | | | | | | | 
Clarno------------ [Good | Good [Good [Good |Уегу poor|Very poor|Good Very poor |Good. 
| | | | | | | | 
Та----------------- | Good | Good |Fair [Good |Fair {Pair |Good Fair |Fair. 
Tetonka Variant | | | | | | | | 
| | | | | | | | 
VaC---------------- lVery poor|Very роог | Ра? г | Poor Very роог| Very роог | Уегу poor|Very poor |Бајг. 
Valentine | | | | | | | 
| | | | | | | | 
Ма----------------- Good | Good | Good | Good Poor | Fair | Good | Fair Good. 
Wann | | | | 1 | | 
| | | | | | | | 
Wb*: | | | | | | | | 
Wann-------------- Good [боо | Good [боо Роог [Fair | Good [Fair [боса. 
| | | | | | | | 
Lamo-------------- {Good | соо |Good [боо [Fair |Fair | Good шеші |Good. 
| | | | | | 
неве: | | | | | | | 
Whitelake--------- Poor |Fair | Good | Fair |Уегу poor|Very poor|Poor |Уегу poor ae 
| | | | | | | 
Woonsocket-------- Іше |Fair | Good | ва г |Уегу роог | Уегу poor|Fair | vens poor |боса. 
| | | | | | | 
Wd----------------- |Fair |Fair | Fair 1Good |Уегу poor|Very poor|Fair |Very poor |Fair. 
Woonsocket | | | | | | | 
| | | | 1 | | | | 
Ме----------------- | ва г |Good |вајг [Poor |Good Good |Pair |Good |Fair. 
MM ЖЕК НОК | Е: И наи 
Мк----------------- |Уегу роог | Уегу poor|Very poorVery poor|Good Good |Уегу poor|Good |Very poor. 
Worthing | | | | | | | | 


| | | | | | | | 
* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 9.--BUILDING SITE DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 


"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated] 
Soil name and | Shallow | Dwellings | Dwellings | Small | Тоса1 гоайз 
map symbol | excavations | without | with | commercial | and streets 
| | basements | basements | buildings | 
| | | 
дад--------------- Зеуеге: | Slight----------- | S1light----------- | Slight------------ |Slight. 
Alwilda | cutbanks cave. | | | | 
| | | | 
AaB--------------- Severe: | S1ight----------- Slight----------- Moderate: |Slight. 
Alwilda | cutbanks саме. | | зјоре. | 
| | | 
Ab*: | | | 
Агбез1ап--------- | Модегаее : | Зеуеге: | Severe: Severe: |Severe: 
too clayey, | shrink-swell. shrink-swell. | shrink-swell. | low strength, 
| wetness, | | shrink-swell. 
| 
Farmsworth------- |Moderate: | Severe: | Зеуеге: Severe: |Severe: 
| too clayey, | floods, floods, floods, | low strength, 
| wetness. | shrink-swell. | shrink-swell. shrink-swell. | shrink-swell. 
| | | 
ВаЕс---с-с--т-сзе- | Severe: | Severe: ІЗемеге: Severe: | Severe: 
Betts | slope. | slope. | slope. slope. | low strength, 
| | | | slope. 
| | | | 
BbD* | | | | | 
Betts------------ | Модега е: |Moderate: | Moderate: Severe: | Severe: 
| slope. | shrink-swell, | shrink-swell, | slope. | 1ow strength. 
| | з1оре. | slope. | 
| | | | 
Ethan------------ | Moderate: | Модега е: | Модега е: | Зеуеге: | Severe: 
| slope. | shrink-swell, | shrink-swell, | slope. | 1ow strength. 
| slope. | slope. | | 
| | | 
ВоА--------------- | Зеуеге: | Slight----------- | Slight--------+--- | Slight----+-------- |Moderate: 
Blendon | cutbanks cave. | | | | frost action. 
ВсВ--------------- | Severe: | Slight----------- 15116һ%----------- |Модегабе: |Moderate: 
Blendon | cutbanks cave. | | | slope. | frost action. 
| | | | | 
В9---------------- | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: 
Воп | floods. | floods. | floods. | floods. | floods. 
| | 
Сад--------------- | Модега е: | Slight----------- |Модегађе: | Slight------------ |Moderate: 
Carthage | wetness. | | wetness, | | frost action. 
| | | shrink-swell. | 
| | 
СаВ--------------- | Модега е: {Slight----------- | Модегафе: |Moderate: | Модегате: 
Carthage | wetness. | | wetness, | slope. | frost action. 
| | | shrink-swell. | | 
| | | | | 
СЪА*: | | | 
Carthage--------- | Модега е: | Slight----------- | Moderate: |5116һ%------------ |Moderate: 
| wetness. | | wetness, | | frost action. 
| | shrink-swell. | | 
| | 
Clarno----------- | S1ight----------- |Moderate: |Moderate: |Модегађе: | Земеге; 
| | shrink-swell. | shrink-swell. | shrink-swell. low strength. 
| | | | 
сов»: | | | 
Carthage--------- | Модега е: | S1ight----------- |Moderate: | Moderate: Moderate: 
| wetness. | | wetness, | slope. frost action. 
| | | shrink-swell. | 
| | | | 
Hand------------- | Slight----------- ІМодегабе: |Moderate: |Moderate: [Moderate : 
| | shrink-swell. | shrink-swell. | з1оре, | low strength, 
| | | | snrink-swell. shrink-swell. 
| | | 


See footnote at end of table. 
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TABLE 9.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 
excavations 


Soil name and | 
map symbol | 


i | basements | basements | buildings 


Cd, Се, Cf-------- | Severe: 
Clamo | floods, 
| wetness. 
Ааа |S11ght----------- 
Clarno | 
| 
ChB*: | 
Clarno----------- үа ----------- 
| 
| 
Bonilla---------- | Severe: 
| floods. 
| 
| 
CkB*: | 
Clarno----------- | S1ight----------- 
| 
Dudley----------- |Moderate: 
| too clayey. 
| 
CmB* : 
Clarno----------- ISlight----------- 
| 
| 
Есһап------------ | Sage ----------- 
| 
CoA*: 
Clarno----------- | S11ght----------- 
| 
Prosper---------- | Зеуеге: 
| floods. 
| 
| 
| 
ана | Slight----------- 
Davis 
| 
| 
Db---------------- | Severe: 
Davison | wetness. 
Пс---------------. |Moderate: 
Davison Variant | wetness. 
ПдА--------------- | Severe: 
Delmont | cutbanks cave. 
DeA--------------- | Severe: 
Doger | cutbanks cave. 
БВеВ--------------- | Severe: 
Doger | сибъапкз cave. 
DfA* | 
Dudley----------- IModerate: 


| too clayey. 
| 


See footnote at end of table. 


| Dwellings 
| without 


| 

| Severe: 
| floods, 
| shrink-swell, 
| wetness. 


|Moderate: 
| shrink-swell. 
| 


| 

|Moderate: 

| shrink-swell. 
| 


| 

| Зеуеге: 
| floods. 
| 

| 

| 


|Moderate: 
| shrink-swell. 


| 
|Moderate: 
| shrink-swell, 


| 
| 
Moderate: 


| shrink-swell. 


Moderate: 
shrink-swell. 


| 
Moderate: 
shrink-swell. 


| 

| Зеуеге: 
| floods. 
| 

| 

| 


|Moderate: 
| shrink-swell. 


Moderate: 
wetness, 
shrink-swell. 


derate: 
hrink-swell. 


= 
ao 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|| 
| 
| 
| 
| 


Dwellings 
with 


Severe: 
floods, 
shrink-swell, 
wetness. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: 
floods. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: 
floods. 


Moderate: 
shrink-swell. 


Moderate: 
wetness. 


Moderate: 
shrink-swell. 


| Small 
| commercial 


shrink-swell, 
wetness. 


Moderate: 
shrink-swell. 


Moderate: 
slope, 
shrink-swell. 


Moderate: 
slope, 
Sshrink-swell. 


Moderate: 
shrink-swell, 
Slope. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
[Se 
| floods. 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Мойега е: 
| slope, 

| shrink-swell. 
|Moderate: 
Slope, 

| shrink-swell. 


| 
Модега е: 
shrink-swell. 


Severe: 
| floods. 


| 

i 

Moderate: 
slope, 

| shrink-swell. 


|Moderate: 
| wetness, 
| shrink-swell. 


| S311gnt----------- 
| 
| 
[S11ght----------- 
| 


| 
| S11ght----------- 
| 


|Moderate: 
| slope. 
| 


|Moderate: 
| shrink-swell. 
| 


| Local roads 
| and streets 


| Severe: 

| low strength, 

| wetness, 
floods. 

| 

Зеуеге: 


| low strength. 


Severe: 
low strength. 


Severe: 
floods, 
low strength. 


Severe: 
low strength. 


Severe: 
low strength. 


Severe: 
Дон strength. 


Severe: 
low strength. 


Severe: 
low strength. 


Severe: 

low strength, 
floods, 

frost action. 


Severe: 
low strength. 


Severe: 
frost action. 


|Moderate: 
| low strength. 


| 
Slight. 
| 


| 
| Slight. 


Severe: 
low strength. 
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TABLE 9.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 
excavations 


Soll name and 
map symbol | 


| | basements | basements | buildings | 


DfA*: | 
Jerauld----- -----|Modérate: 
| too clayey. 
Clarno---------- -|Slight---------- 
| 
Dh---------------- | Severe: 
Durrstein | floods, 
| wetness. 
| 
| 
ок#: | 
Durrstein-------- | Severe: 
| floods, 
| wetness. 
| 
Farmsworth------- |Moderate: 
| too clayey. 
| 
| 
Еа---------------- | Severe 
Elsmere | cutbanks cave. 
| 
| 
Ер»: | 
Elsmere-------- --|Severe: 
| cutbanks cave. 
| 
Огиес------------ | Severe: 
| wetness, 
| cutbanks cave. 
| 
Есл------- -------- | Зеуеге 
Enet | cutbanks cave. 
EdB*; | 
Enet----------- --|Severe: 
| eutbanks cave. 
Delmont---------- | Зеуеге: 
| cutbanks cave. 
{ 
EeC* | 
Ethan------------ | Slight---------- 
| 
| 
| 
Clarno----------- шағаны ----- 
| 
| 
Еа--------------- - | Зеуеге: 
Fedora | wetness, 
| cutbanks cave. 
| 
FbA-------------- -|Severe: 
Forestburg | cutbanks cave. 
| 
| 
| 


Зее footnote at end of table. 


| Dwellings 
| without 


| 
| 
| Severe: 
|^ shrink-swell. 


| | 
| | 
| | 
| | 
| | 
| І 
|Moderate: |Moderate: |Moderate: 
| shrink-swell. shrink-swell. | shrink-swell. 
! | 
| Зеуеге: | Severe: | Severe: 
| floods, | floods, | floods, 
| shrink-swell, | shrink-swell, | shrink-swell, 
| wetness. | wetness. | wetness. 
| | | 
| Зеуеге: | Зеуеге: | Severe: 
| floods, | floods, | floods, 
| shrink-swell, | shrink-swell, | shrink-swell, 
| wetness. | wetness. | wetness. 
| Зеуеге: | Severe: | Severe: 
| floods, | floods, | floods, 
| shrink-swell. | shrink-swell. | shrink-swell. 
| Модега е: |Severe: IModerate: 
| wetness. | wetness. | wetness. 
| | 
| | І 
І | | 
|Moderate: | Зеуеге: |Moderate: 
| wetness, mi wetness. ү” wetness. 
| | | 
| Severe: | Severe: | Severe: 
| wetness, | wetness, | wetness,. 
| floods. | floods. | floods. 
oo ----------- даи ----------- г“ ---------- 
| | | 
| | | 
| Slight-------- ---|Slight-------- ---|Moderate: 
| | | з1оре. 
|Slight----------- | Slight----------- |Moderate: 
| | | з1оре. 
| | | 
| | 
| Модега е: Модегаце: Moderate: 
| shrink-swell. | shrink-swell. slope, 


| 
| 


~ | Модегафе : 


| shrink-swell. 

| 

| 

|Severe: 
wetness. 


| 

| 

| 
|Moderate: 

| wetness, 

| 1ow strength, 
| shrink-swell. 


Dwellings | Small 
with { commercial 


Se Severe: 


shrink-swell. 


evere: 
shrink-swell. 


shrink~swell. 


Moderate: 
slope, 
shrink-swell. 


Moderate: 
shrink-swell. 


wetness. wetness. 
Severe: Moderate: 
wetness. wetnesa8, 


| 

| 

| 

| 

| 

| 

| 

| 
Severe: |Severe: 

|| 

| 

| 

| 

| 

| shrink-swell. 

| 

| 


Soil survey 


| Local roads 
| and streets 


Severe: 
shrink-swell, 
low strength. 


low strength. 


| 

| 

| 

| 

| 

| 
Severe: 
| 

| 

| Severe: 

| fioods, 

| low strength, 
| wetness. 

! 

| Severe: 
floods, 

| 1ow strength, 
wetness. 


|Severe: 
| 1ow strength, 
shrink-swell. 


Severe: 
| frost action, 
| wetness. 


| 

Severe: 

| frost action, 
wetness. 


| Severe: 
| wetness. 


| 
|Siight. 


Slight. 


Slight. 


Severe: 
low strength. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Зетеге: 

| low strength. 
| 

| Зеуеге: 


| frost action, 
| wetness, 


| Модега е: 
| frost action, 
| wetness. 


Sanborn County, South Dakota 147 


TABLE 9.--BUILDING SITE DEVELOPMENT--Continued 


Soil name апа | Shallow | Dwellings | Dwellings | Small | Госа1 гоааз 
map symbol | excavations | without with | commercial | and streets 


| | basements | basements | buildings | 


FeB*, FoC*: 
Forestburg------- | Severe: 
| cutbanks cave. 
| 
| 
Ethan------------ | S1Yight----------- 
i 
| 
| 
HaA* | 
Hand------------- | S11ght----------- 
| 
| 
| 
Воп111а---------- | Severe 
| floods. 
| 
| 
нов“; | 
Hand------------- | S11ght----------- 
1 
| 
Еблап------------ | S11ght----------- 
| 
| 
| 
Нев“; | 
Houdek----------- jute ----------- 
| 
| 
Dudley------ -----|Модега е: 
| too clayey. 
HdB*: | 
Houdek----------- о. 
| 
| 
Ethan------------ ondas ----------- 
| 
HeA*: | 
Houdek----------- | S1ight----------- 
| 
| 
Рговрег---------- | Severe: 
| floods, 
| 
| 
| 
Нев“; 
Houdek----------- | SLight-----~----- 
| 
Ргозрег---------- | Зеуеге: 
| floods. 
| 
HfA*: | 
Houdek----------- | Slight----------- 


See footnote at end of table. 


| 

| 
|Moderate: 

| wetness, 

| 1ow strength, 
| shrink-swell. 


| Moderate: 
| shrink-swell. 


| Модега е: 
| shrink-swell. 


| Модега е: 
| shrink-swell. 


| 

|Moderate: 

| shrink-swell. 
| 

| 

|Moderate: 

| shrink-swell. 


| 
|Moderate: 
| shrink-swell. 


| 
ІМодегабе: 
| shrink-swell. 


| 

IModerate: 

| shrink-swell. 
| 

| 

| Модега е: 

| shrink-swell. 


| Severe: 
| floods. 
| 
| 


| Moderate: 
| shrink-swell. 
| 


беуеге: 
floods. 


| 
| 
| 
| 
| 
| 
| 


| Moderate: 
| shrink-swell. 


Severe: 
wetness. 


Moderate: 


а 
shrink-swell. 


Moderate: 


d 
shrink-swell. 


Severe: 
floods. 


Moderate: 
shrink-swell. 


Moderate: 


d 
shrink-swell. 


Moderate: 
shrink~swell. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 
| 
| 
1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
ie 
| 
| 
|Moderate: 
7 shrink-swell. 
| 
| Мо 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


derate: 
shrink-swell. 


Moderate: 


d 
shrink-swell. 
Moderate: 
shrink-swell. 


Severe: 
floods. 


Moderate: 
shrink-swell. 
Severe: 


e 
floods. 


Moderate: 
shrink-swell. 


Moderate: 
wetness, 
shrink-swell, 
slope. 


Moderate: 
slope, 
Shrink-swell. 


Moderate: 
shrink-swell. 


Severe: 
floods. 


Moderate: 
slope, 
shrink-swell. 


Moderate: 
slope, 
shrink-swell. 


Moderate: 
shrink-swell, 
slope. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
slope. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: 
floods. 


Moderate: 
shrink-swell, 
slope. 


Severe: 
floods. 


Moderate: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
} 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Shrink-swell. 


Moderate: 
frost action, 
wetness. 


Severe: 
low strength. 


Moderate: 
low strength, 
shrink-swell. 


Severe: 
floods, 
low strength. 


Moderate: 
low strength, 
shrink-swell. 


Severe: 
low strength. 


Severe: 
low strength. 


e 
low strength. 


Severe: 
low strength. 


Severe: 
low strength. 


Severe: 
low strength. 


Severe: 
low strength, 
floods, 
frost action. 


Severe: 
low strength. 


Severe: 
low strength, 
floods, 
frost action. 


Severe: 
low strength. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
й vere: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
і 
І 
І 
і 
І 
І 
і 
| 
| 
| 
| 
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TABLE 9.--BUILDING SITE DEVELOPMENT--Continued 


Soil name and | Shallow | Dwellings | Dwellings | Small | Local roads 
map symbol | excavations | without | with | commercial | and streets 


| | basements | basements | buildings | 


HfA*: | 
Stickney--------- | 
| 
| 
Нк---------------- | Зеуеге: 
Ноуеп | floods, 
| wetness. 
| 
| 
НтА*: 
Ноуеп------------ | Зеуеге: 
| floods, 
| wetness. 
Durrstein-------- | Severe: 
floods, 
| wetness. 
| 
Та“: 
Ipage------------ Severe: 
| cutbanks 
Els-------------- | Зеуеге: 
wetness, 
| cutbanks 
| 
да---------------- | Зеуеге: 
James | floods, 
| wetness. 
| 
| 
Ша---------------- | Severe: 
Lamo | floods, 
| wetness. 
| 
| 
10---------------- | Зеуеге 
Lute | cutbanks 
| wetness. 
Іс------------ ~---|Severe: 
Lute | wetness, 
| floods. 
| 
| 
LdA*: 
Lute------------- | Severe: 
| cutbanks 
[ wetness. 
Whitelake-------- | Severe: 
| cutbanks 
| wetness. 
ба---------------- | Severe: 
Orwet | wetness, 
| cutbanks 
| 
Ра». | 
Pits | 
бая; | 
Shue------------ ~{Severe: 
| cutbanks 
| wetness. 
| 


cave. 


cave. 


cave, 


cave, 


cave, 


cave. 


cave, 


See footnote at end of table. 


| 

| 

| Severe: 

| shrink-swell, 
| low strength. 


Severe: 
shrink-swell, 
floods, 
wetness. 


Severe: 
shrink-swell, 
floods, 
wetness. 


Severe: 
floods, 
shrink-swell, 
wetness. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Severe: 

| floods, 

| wetness, 

| shrink-swell. 
| Severe: 

| floods, 

| shrink-swell. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Зеуеге: 
floods, 
wetness. 


Severe: 
floods, 
wetness. 


Severe: 
wetness. 


Moderate: 
wetness. 


| Severe: 
| wetness, 
| floods. 


| 

Severe: 
| wetness, 
| floods. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
floods, 
wetness. 


Severe: 
shrink-swell, 
floods, 
wetness. 


Severe: 
floods, 
shrink-swell, 
wetness. 


|Moderate: 
| wetness. 
| 


Severe: 
wetness, 
floods. 


Severe: 
floods, 
wetness, 
shrink-swell, 


severe: 
floods, 
wetness, 
shrink-swell. 


Severe: 
floods, 
wetness. 


Severe: 
floods, 
wetness. 


Severe: 
wetness, 


Severe: 
wetness. 


Severe: 
wetness, 
floods. 


Мељине 


| 
[ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| floods. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
floods, 
wetness. 


shrink-swell, 
floods, 
wetness. 


floods, 
shrink-swell, 
wetness. 


Severe: 
| floods. 


Severe: 

| floods, 
wetness, 

| shrink-swell. 


Severe: 
floods, 
shrink-swell. 


Severe: 
floods, 
wetness. 


Severe: 
floods, 
wetness. 


Moderate: 
wetness. 


Severe: 
wetness, 
floods. 


Severe: 
wetness, 
floods. 


Severe: 
shrink-swell, 
low strength. 


Severe: 
wetness, 

low strength, 
floods. 


Severe: 
wetness, 

low strength, 
floods. 


| 
| 
| 
| 
| 
|| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 
| floods, 
| low strength, 
| wetness. 
| 
| 
| Мойдега е: 
| frost action. 
|Moderate: 
wetness, 
frost action, 
floods. 


Severe: 

frost action, 
low strength, 
shrink=-swell. 


Severe: 
floods, 

low strength, 
shrink-swell. 


Severe: 
frost action. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Зеуеге: 
| wetness, 

| floods, 

| frost action. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


беуеге: 
frost action. 


Severe: 
frost action. 


Severe: 
wetness. 


Moderate: 
wetness, 
frost action. 
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TABLE 9.--BUILDING SITE DEVELOPMENT--Continued 


| Shallow 
| excavations 


| Dwellings 
| without 


Dwellings 
| with 


| Small | 
| commercial | 


Local roads 
and streets 


| | basements | basements | buildings | 


Sat; 
Davison---------- 


Shue Variant 


Tetonka 


TcA*; 
Tetonka 


Tetonka Variant 


WcB*: 
Whitelake-------- 


Worthing 


| 
| 
1 


| 

| 

| Зеуеге: 

| wetness. 


1 

|Зеуеге: 

| wetness, 
| floods. 
| 


| floods. 


floods. 


| Severe: 

| wetness, 
| floods. 
| 


| Severe: 
| wetness. 


| wetness, 
| floods, 
| cutbanks 


| wetness, 
| floods. 


| Severe: 
| wetness, 
| floods. 


| Severe: 
| floods, 
wetness. 


| Severe: 

| cutbanks 
| wetness. 
| 

| Зеуеге: 

| cutbanks 


сауе, 


| Зеуеге: 

| cutbanks cave. 
| Severe: 

| wetness, 

| floods. 

| 

| 


Moderate: 
wetness, 
shrink-swell. 


Severe: 
floods, 
wetness. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| Зеуеге: 
| floods, 

| shrink-swell, 
| wetness. 

| Severe: 

| floods, 

| wetness, 

| shrink-swell. 
| 
| 
| 
| 
| 
| 
| 
| 
|| 


беуеге: 
floods, 
wetness, 
shrink-swell. 


Moderate: 
wetness, 
shrink-swell. 

| Мойега е: 

| shrink-swell, 

| 


Зеуеге: 
floods, 
wetness. 


floods, 
shrink-swell. 


Moderate: 
wetness. 


Severe: 
wetness, 
floods, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| shrink-swell. 


Severe: 
| wetness. 


Severe: 
floods, 
wetness. 


Severe: 
floods, 
wetness, 
shrink-swell. 


| 

| 

| 

| 

| 

| 

| 

|| 

| 

| Зеуеге; 
| floods, 
| shrink-swell, 
| wetness. 
| 

| Зеуеге: 

| floods, 
| 

| 

| 

| 

| 

| 

| 


shrink-swell, 
wetness. 


Severe: 
wetness. 


Moderate: 
shrink-swell, 
wetness. 


| 

Severe: 

| floods, 
wetness. 


Slight 
| 
| 


| Зеуеге: 
floods, 
wetness. 


Severe: 
floods, 
wetness. 


| 

| 

| 

| 

| 

| 

| Зеуеге: 
| floods, 

| wetness, 

| shrink-swell. 
| 
| 
| 
| 


Зеуеге: 
wetness. 


|Moderate: 
| wetness. 


| Moderate: 
| wetness. 


| 
| 
| floods, 
| 
| 


| 


shrink-swell. 
Modérate: Severe: 


е 
shrink-swell. low strength. 


| 
| 
| Модега е: |Severe: 
wetness, | frost action. 
| shrink-swell. | 
Severe: | Severe: 
| floods, | wetness, 
wetness. | floods, 
| frost action. 
|Severe: | Severe: 
| floods, | floods, 
| shrink-swell, | wetness, 
| wetness. | low strength. 
| Severe: | Severe: 
| floods, floods, 
| wetness, | low strength, 
| shrink-swell. | wetness. 
| 
| Зеуеге Severe: 
| floods, floods, 
| wetness, low strength, 
| shrink-swell. | wetness. 
| 
|Moderate: Severe: 
| wetness, frost action. 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
! 
| 
беуеге | Severe: 
floods, | wetness, 
wetness. | floods, 
| frost action. 
Moderate: [Slight. 
slope. | 
Зеуеге: | Severe; 
floods. | floods, 
| | frost action. 
| | 
Зеуеге: | Severe: 
floods. | floods, 
| frost action. 
Severe: |Severe: 
floods, | floods, 


shrink-swell. low strength, 


low strength. 


| 

| 

| 

| 

| 

| 

| frost action. 

| 

1 

|Moderate: Severe: 

| wetness, frost action. 

| slope. 

1 

| Модегабе ; Severe: 

| slope. | frost action. 

| S1Yight------------ | Severe: 

| | frost action. 
| 

| Severe; | Зеуеге: 

| wetness | wetness, 

| floods, | floods, 

| | 

| | 


# See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 10.--SANITARY FACILITIES 
[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 


"slight," "moderate," "good," "fair," and other terms. Absence of an entry indicates that the soll was 
not rated] 


ESSEN MEE as NM ME MERECE: и е 


See footnote at end of table. 


Soil name and | Septic tank { Sewage lagoon | Trench | Area | Daily cover 
map symbol | absorption areas sanitary | sanitary | for landfill 
| fields | | landfill | landfill | 
| | | | | 
ABA, AaB------------ | S11ght----------- | Severe | Severe: | Severe: | Poor: 
Alwilda | | seepage. | seepage, | seepage. | seepage, 
| | | too sandy. | | too sandy, 
| | | | | small stones. 
| | | | | 
АЫФ: | | | | | 
Artesian----- ------ | Зеуеге: | Slight----------- | Severe: | Зеуеге: | Poor: 
| wetness, | | too clayey, | wetness. | too clayey. 
| peres slowly. | | wetness. | | 
Farmsworth--------- | Severe: | Slight-~--------- | Severe: | Severe: | Poor: 
| percs slowly, || | too clayey, | wetness. | too clayey. 
| wetness. | | wetness. | | 
ВаЕ----------------- | Зеуеге: | Зеуеге: | Модега е: | Severe: | Poor: 
Betts | percs slowly, | slope. | too clayey, | slope. | slope. 
| slope. | | slope. | | 
| | | | | 
BbD*: | | | | | 
Bet Е в-------------- | Severe: | Зеуеге | Moderate: |Модегабе: |Fair: 
| peres slowly. | slope. | too clayey. | slope. | too clayey, 
l 1 | | | slope. 
| | | | | 
` Ебһап-------------- {Severe: | Severe |Модегађе: IModerate: ]Fair: 
| peres slowly. | slope. | too clayey. | slope. | too clayey, 
| | | | | slope. 
| | | | | 
ВсА, ВеВ------------ | Slight---------- | Severe: | Зеуеге: | Зеуеге: ІҒаіг: 
Blendon | | seepage. | seepage. | seepage. | too sandy. 
Ва------------------ | Зеуеге: | Severe: | Severe: | Severe: |боса. 
Воп | floods. | floods, | floods, | floods. | 
| | seepage. | seepage. | | 
СаА, СаВ------------ | Severe: | Зеуеге: | Модега е: | Severe: | Fair: 
Carthage | peres slowly, Seepage, | wetness. | seepage. | wetness. 
| wetness. | wetness. | | | 
| 
CbA*: | Í | | 
Carthage----------- | Severe: [Severe: Moderate: | Severe: |Fair: 
| peres slowly, | seepage, | wetness. | seepage. | wetness, 
wetness. | wetness. | | | 
| | 
Clarno------------- Severe: |Moderate: Slight----------- | SLight----------- |Good. 
| percs slowly. | seepage. | | | 
| 
CoB: | | | 
Carthage----------- | беуеге: |Зеуеге: |Мойегабе: | Severe: | Fair: 
| регез slowly, | seepage, wetness. | seepage. ] wetness. 
wetness. | wetness. | | | 
Hand--------------- |Moderate: | Moderate: |Slight----------- | S1ight----------- |Good. 
percs slowly. | slope, | | | 
| | seepage. | | [ 
са, бе, Cf---------- | Severe: | Severe: | Severe: | Severe: | Poor: 
Clamo | floods, | floods, | floods, | floods, | too clayey, 
| percs slowly, | wetness. | wetness, | wetness. | wetness. 
| wetness. | | too clayey. | | 
СЕА----------------- | Зеуеге: |Мойегабе: | Slight----------- | SLight----------- | Good, 
Clarno | percs slowly. | seepage. | | 
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TABLE 10.--SANITARY FACILITIES--Continued 


Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol | absorption areas | sanitary | sanitary | for landfill 
fields | | landfill | landfill | 
| | | | | | 
ChB* ; | | | | 
Clarno------------- |Severe: |Moderate: | S1ight----------- | S1ight----------- |Good. 
| peres slowly. | slope, | | 
| | зеераде. | | | 
Bonilla------------ | Severe: |Moderate: | Severe: | Severe: | Fair: 
| floods, | seepage. | floods, | floods. | too clayey. 
| percs slowly, | | wetness. | | 
| wetness. | | | 
| | | | | 
CkB*: | | | 
Clarno------------- | Severe: | Moderate: | S1light----------- | S1ight----------- Good. 
| peres slowly. | slope, | | 
| | seepage. | | | 
Dudley------------- | Severe: |Moderate: |Moderate: |S1ight----------- Fair: 
| peres slowly. | slope. | too clayey. | | too clayey, 
| | | | | hard to pack. 
| | | | | 
Ств»; | | | | 
С1агпо------------- | Зеуеге: | Модега е: | S11ght----------- | Slight----------- Good. 
| peres slowly. | slope, | | | 
| | seepage. | | | 
Ебһап-------------- | Severe: | Moderate: | Модегабе: | S1ight----------- |Fair: 
| peres slowly. | slope, | too clayey. | too clayey. 
| | seepage. | | | 
| | | | | 
Сол» | | | | 
Clarno------------- | Зеуеге |Moderate: | S1ight----------- | S1ight----------- |Good. 
| peres slowly. | seepage. | | | 
| | 
Prosper------------ | Зеуеге: | S1ight----------- | Зеуеге: | Зеуеге: | Fair: 
| floods, | | floods. | floods. | too clayey, 
wetness, | | | | wetness. 
| регев slowly. | | | | 
DaB----------------- | Мойега е: | Модега е: | S1ight----------- | S1ight----------- |Good. 
Davis peres slowly. | slope, [ | | 
| | веераде. | | | 
Db------------------ | Зеуеге: | Зеуеге: | Severe |Moderate: | Fair: 
Davison wetness. wetness. | wetness. | wetness. | wetness. 
| | | 
Пс------------------ Зеуеге: Зеуеге: | Зеуеге; | Severe: | Fair: 
Davison Variant | wetness. | wetness. | wetness. | wetness. | wetness. 
| | | 
DdA----------------- | S1ight----------- | Severe: | Severe: | Severe: | Poor: 
Delmont | | seepage. | seepage. | seepage. | small stones. 
| | | | | 
ред, DeB------------ | Slight----------- | Severe: | Severe: | Severe: | Poor: 
Doger | seepage. | seepage. | seepage. | too sandy. 
| | | | 
DfA* | | | | 
Dudley------------- | Severe: | S1ight----------- |Moderate: Slight----------- | Fair: 
| peres slowly. | | too clayey. | | too clayey, 
| | | | hard to pack. 
| | | 
Jerauld------------ | Severe: | S1ight----------- | Severe: Slight----------- | Poor: 
| peres slowly. | | too clayey. | | too clayey. 
| | 
Clarno------------- | Severe: |Moderate: |Slight----------- Slight----------- |Good. 
| peres slowly. | seepage. | | | 
| | 
Бһ------------------ | Severe: ІЗеуеге: | Зеуеге: |Severe: | Роог: 
Durrstein | floods, | floods, | floods, floods, | too clayey, 
| percs slowly. | wetness, | wetness. | wetness. | wetness. 
| 


See footnote at end of table. 
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TABLE 10.--SANITARY PACILITIES--Continued 


Soil name and | Septic tank 


map symbol | absorption 
fields 
| 
Dk*: | 
Durrstein---------- | Severe: 
| floods, 
| percs slowly. 
| 
Farmsworth--------- (Severe: 
| percs slowly, 
| wetness. 
Еа------------------ | Зеуеге 
Elsmere | wetness, 
| percs slowly. 
| 
Eb*: | 
Elsmere------------ | Severe: 
| wetness, 
| percs slowly. 
Orwet-------------- | Severe: 
| wetness. 
| 
| 
EcA----- ------------ | Slight-------- - 
Enet | 
EdB* ; | 
Епе%--------------- іш -------- - 
| 
Delmont------ рия SHE --------- 
| 
Eec®: | 
Ебһап-------------- | Severe: 
| peres slowly. 
| 
Clarno------------- | Severe: 
| peres slowly. 
| 
ва------------------ | Зеуеге: 
Еедога | wetness. 
| 
ЕрА----------------- | Зеуеге: 
Forestburg | wetness, 
| percs slowly. 
| 
FeB*: | 
Forestburg------- | Зеуеге: 
| wetness, 
| регев slowly. 
| 
Ethan------------ | Зеуеге: 
| регсз slowly. 
| 
FcC*: | 
FPorestburg-------- |Severe: 
| wetness, 
| percs slowly. 
| 
| 
Ethan------------ | Severe: 


| peres slowly. 


See footnote at end of table. 


| Sewage lagoon 
areas 


Severe: 
floods, 
wetness. 


seepage. 


Severe: 
wetness, 
seepage. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

] 

| 

| wetness, 
| 

| 

| 

| 

| 

| 

| 

| Зеуеге: 

| wetness, 
| seepage. 
| 

| Severe: 

| seepage. 


| 
| Зеуеге: 
| seepage. 


| Severe: 
| seepage. 


Зеуеге: 
з1оре. 


Severe: 
slope. 


Severe: 
wetness, 
seepage. 


Severe: 
seepage, 
wetness. 


Severe: 
seepage, 
wetness. 


Moderate: 
slope, 
seepage. 


Severe: 
seepage, 
slope, 
wetness. 


Severe: 
slope. 


| Trench 
sanitary 
| landfill 


| 

| 

| Severe: 
| floods, 

| wetness. 

| Зеуеге: 

| too clayey, 
| wetness. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
wetness, 
seepage. 


Moderate: 
too clayey. 


аа 
зеераве. 


Moderate: 
wetness, 
too clayey. 


Moderate: 
wetness, 
too clayey. 


Moderate: 
too clayey. 


Moderate: 
wetness, 
too clayey. 


Moderate: 


о 
too clayey. 


| 
| 
| 
1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
) 
| 
ан ----- 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
} 
| 
| 
| 
| 
| 
| 
| 


| Агеа 
} sanitary 
| landfill 


Severe: 
floods, 
wetness. 


Severe: 
wetness. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
wetness, 
seepage. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
[ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


беуеге: 
wetness, 
seepage. 


Severe: 
seepage. 


Soil survey 


Daily cover 
for landfill 


Poor: 
too clayey, 
wetness. 


Poor: 
too clayey. 


Poor: 
too sandy, 
seepage. 


Poor: 

too sandy, 
seepage. 
Poor; 
wetness, 
too sandy, 
seepage. 


Fair: 

small stones. 
Fair: 

small stones. 
Poor; 

small stones. 
Fair; 

too clayey. 
Good, 


Po 
pee anes 


Fair: 


wetness. 


| 
| 
| 
| 
| 
| 
| too sandy, 
| 
| 
| Разг; 
| Боо запау, 
| wetness. 
| 
(Fair: 
too clayey. 


| 

| 

| 

| 

| Fair: 
| too sandy, 
| wetness. 

| 

| Fair: 

| too clayey. 
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Soil name and 
map symbol 


Нев»; 


Houdek------------ 


Dudley----------- 


наве; 


Ноцийек----------- 


Нећ»; 


Houdek----------- 


Prosper----------- 


HfA*; 


Houdek----------- 


Stickney--------- 


TABLE 10.--SANITARY FACILITIES--Continued 


| Septic tank 


absorption 
| fields 


Moderate: 
| peres slowly. 


| Severe: 
floods, 

| peres slowly, 
| wetness. 
| 

| 


Модега е: 
и slowly. 


| percs slowly. 


Severe: 
| регсз slowly. 


Severe: 
peres slowly. 


Severe: 
| peres slowly. 


peres slowly. 


| Severe: 
| péres slowly. 


Severe: 
floods, 
wetness, 
peres slowly. 


| Severe: 
| peres slowly. 


| Severe: 
floods, 

| wetness, 
peres slowly. 


| Severe: 
peres slowly. 


| Severe: 
| peres slowly. 


| Severe: 

| peres slowly, 
| floods, 

| wetness, 


See footnote at end of table. 


| 
| 
| 
| 
| 
| 
| 
| 


Sewage lagoon 


Moderate: 


Moderate: 


| Moderate: 


| Мойега е: 


Moderate: 


Moderate: 


Moderate: 


Moderate: 


| Мойегате: 


| Slight 


| Trench 
sanitary 
| landfill 


Severe: 
floods, 
wetness. 


ойегабе: 
too clayey. 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


derate: 
oo clayey. 


со 


дега е: 
oo clayey. 


to 


|Moderate: 

| too clayey. 
| 

| Severe: 
floods. 


| 
| 
| 
| 
| 
| Модега е: 

| too clayey. 
| Severe: 

| floods. 


|Moderate: 
| too clayey. 
| 


| Модега е: 
| too clayey. 


| Severe: 

| too clayey, 
| floods, 

| wetness. 


| Агеа 
| sanitary 
| запа 111 


| 
! 


Зеуеге; 
floods. 


| 
| 
| 
| 
| 
| 


Зеуеге: 
floods, 
wetness. 


153 


| Daily cover 
| for landfill 


| Fair: 
| too clayey. 


| Fair: 
| too clayey. 


| Fair: 

| too clayey, 

| hard to pack. 
| 


| 
|Ғаіг: 
| too clayey. 


|Fair: 
| too clayey. 


| too clayey, 
| wetness. 
| 
| 


| 

| too clayey, 
| wetness. 
| 

| 


|Fair: 
| too clayey. 


| 
| ва г: 
| too clayey. 


| too clayey, 
| wetness. 
| 
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TABLE 10.--ЗАМІТАВУ FACILITIES--Continued 


Soil name and | Septic tank | Sewage lagoon | Trench | Area Daily cover 
map symbol | absorption | агеав | sanitary | sanitary | for landfill 
| fields | | landfill |. landfill | 
| | | | 
HmA*: | | | | | 
Ноуеп-------------- | Severe: | Slight----------- | Зеуеге: | Severe: Роог: 
| peres slowly, | | too clayey, | floods, too clayey, 
| floods, | | floods, | wetness. | wetness, 
| wetness. | | wetness. | 
| 
Durrstein---------- | Severe: | Severe | Severe: | Severe: Poor: 
| floods, | floods, | floods, | floods, too clayey, 
| percs slowly. | wetness. | wetness. | wetness, | wetness, 
| 
Тай: | І | | | 
Ipage-------------- | Severe: | Severe | Зеуеге: | Зеуеге: | Роог: 
| wetness. | seepage, | зеераве, | seepage, | too sandy. 
| wetness. | too sandy, | wetness. | 
| | | wetness. | | 
| | | | | 
Е1з---------------- | Зеуеге: | Зеуеге: | Severe: | Severe: | Poor: 
| wetness. | seepage, | seepage, | seepage, | too sandy, 
| wetness. | wetness, | wetness. | seepage. 
| | | too sandy. | | 
| | | | | 
Ја------------------ | Severe: | Зеуеге [Severe: | Зеуеге: | Poor: 
James | floods, | floods, | floods, | floods, | too clayey, 
| percs slowly, | wetness. | wetness, | wetness. | wetness. 
| wetness. | | too clayey. | | 
Ба------------------ | Severe: | Severe: | Severe: | Зеуеге: | Fair: 
Lamo | perse slowly, | floods, | wetness, | wetness, | too clayey. 
| wetness, | wetness. | floods. | floods. | 
| floods, | | | | 
| | | | | 
16------------------ | Зеуеге: | Severe | Severe: | Зеуеге: | Poor: 
Lute | wetness. | wetness, | wetness, | wetness, | wetness. 
| | seepage. | зеераке. | seepage. | 
Гс------------------ | Зеуеге: | Зеуеге | Зеуеге: | Зеуеге: | Роог: 
Lute | floods, | wetness, | floods, | floods, | wetness. 
| wetness, | seepage, | wetness. | wetness. | 
| 
LdA*: | | | | | 
Lute--------------- | Severe: | Severe: | Зеуеге: | Severe: | Роог: 
| wetness. | wetness, | wetness, | wetness, | wetness. 
| | seepage. | seepage. | seepage. | 
Whitelake---------- | Severe: |Moderate: |Moderate: |Moderate: | Fair: 
| wetness. | seepage. | wetness. | wetness. | wetness. 
| 
да------------------ | Severe: | Severe: | Severe: | Severe: | Poor: 
Orwet wetness. wetness, | wetness, | wetness, | wetness, 
| | seepage. | зеераве. | seepage. | too sandy, 
| | | | seepage. 
Ра“. | | 
Pits | | | 
ба»: | | | 
Shue--------------- Severe: | Severe: | Severe: Severe: | Poor: 
wetness, wetness, | wetness, | wetness, | wetness. 
percs slowly. | seepage, | seepage. | seepage. | 
| floods. | | | 
Davison------------ Severe: Severe: Severe: Moderate: | Fair: 
| wetness. | wetness. | wetness. | wetness. | wetness. 
| 
Sb------------------ | Severe: | Severe | Severe: | Severe: | Poor: 
Shue Variant floods, | seepage, | floods, | floods, | wetness. 
| wetness, | wetness. | seepage, | seepage, | 
| | wetness. wetness. | 
| 


| регев slowly. 
| 


See footnote at end of table. 
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TABLE 10.--SANITARY FACILITIES--Continued 


Г | | 
Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol | absorption | areas | sanitary | sanitary | for landfill 
| fields | | landfill | landfill | 
| | | 
Та------------------ | Зеуеге |Slight----------- | Зеуеге | Зеуеге: | Poor: 
Tetonka | floods, | | floods, | floods, | wetness, 
| peres slowly, | | wetness. | wetness. | too clayey. 
| wetness. | | | 
| | | | 
Tb------------- ----- | Severe | Slight----------- |Severe: |Severe: Poor: 
Tetonka | floods, | | floods, | floods, | wetness, 
| peres slowly, | | wetness, | wetness. too clayey. 
| wetness. | | too clayey. | | 
Тод»; | | | | 
Tetonka------------ | Severe: | Slight--~-------- | Severe: | Severe: Poor: 
| floods, | | floods, | floods, | wetness, 
| регез slowly, | | wetness, | wetness. too clayey. 
| wetness. | | $00 с1ауеу. | | 
Davison------------ | Severe: [Severe: | Severe: | Moderate: Fair: 
| wetness. | wetness. Ы wetness, | wetness, wetness, 
Clarno------------- | Severe: |Moderate: |Moderate: | S1ight----------- ооа. 
| регез з1ом1у, | seepage. | wetness. | 
| wetness. | | | | 
та------------------ | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: | Роог: 
Tetonka Variant | floods, | floods, | floods, | floods, | wetness, 
| wetness, wetness, | wetness, | wetness, 
| percs slowly. | seepage. | seepage. | seepage. 
Уаб------------- --—--|Slight----------- | Severe: | Severe: | Severe: Poor: 
Valentine | seepage. | seepage, | seepage. | too sandy, 
| | | too sandy. | | веераде. 
На------------------ | Зеуеге: | Зеуеге: | Зеуеге: | Зеуеге: | вазг 
Wann | wetness, seepage, | floods, floods, wetness, 
| floods. | wetness, { wetness, | wetness, 
| | floods. | seepage. | seepage. | 
мою: | | 
Wann--------------- | Severe: | Severe: | Зеуеге: | Severe: Fair: 
| wetness, seepage, floods, floods, wetness, 
| floods. | wetness, | wetness, | wetness, 
| | floods. | зеераде. | seepage. 
Lamo--------------- | Severe: | Зеуеге: | Severe: | Зеуеге: Fair: 
| floods, | floods, | wetness, | wetness, too clayey. 
| wetness, | wetness. floods. floods. 
| peres slowly. | | | 
Мов#: | | | | 
Whitelake---------- | Зеуеге: Moderate: Moderate: Moderate: Fair: 
| wetness. | slope, | wetness. | wetness. | wetness, 
| | seepage. | | 
Woonsocket--------- Severe: Severe: | Severe: Severe: | Poor: 
| wetness. | seepage, | seepage, | wetness, too sandy, 
wetness. wetness, seepage. | seepage. 
| | too sandy. | 
Wd------------------ Severe: Severe: | Severe: Severe: Poor: 
Woonsocket wetness, seepage, | seepage, wetness, too sandy, 
| | wetness. | wetness, | seepage. | seepage. 
| too sandy. | 
Ме------------------ Severe: Slight----------- | Severe: Severe: Poor: 
Worthing | peres slowly, | | wetness, | wetness, wetness, 
floods, | floods, floods. | too clayey. 
| wetness. | | too clayey. | | 
нк---------------- ~= | Severe: Severe: | Severe: Severe: Роог: 
Worthing floods, wetness, | floods, floods, | too clayey, 
wetness, | floods. | wetness, wetness, wetness. 
| peres slowly. | | too clayey. | | 
кшш ышы шш шш ш À ———— — M кане м ашы ee алсы сз „бс 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 11.--CONSTRUCTION MATERIALS 


[Some terms that describe restrictive soil features are defined in the Glossary. 


"good," "fair," and "poor." 


Soil 


name and 


map symbol 


| | | 


Alwilda 


Ab*: 
Artesian 


Farmswor 


Carthage 


CbA*: 
Carthage 


Сове; 


CgA------ 
Clarno 


th----------- 


| Roadfill 


| low strength, 
| shrink-swell. 


| Роог: 

| low strength, 
shrink-swell. 

| 


| 
| Poor: 
low strength. 


| 
| 
Poor: 
| low strength. 


| 
Роог: 
low strength. 


| 
| Fair: 
| low strength. 


| Базе: 
| low strength, 
| wetness. 


| 

|Fair: 

| low strength, 
| wetness. 


| Роог: 
| low strength. 
| 


| 

{Еа1г: 

| low strength, 
| wetness, 


| Fair: 
| low strength. 


| Poor: 

| wetness, 

| shrink-swell, 
| 1ow strength. 


|Poor: 

| wetness, 

| shrink-swell, 
| low strength. 
| 

| Poor: 

| low strength. 


See footnote at end of table. 


|Fair: 
| excess fines. 


| 

|Unsuited: 

| ехсезз Г1пев, 
| 


Ипви ед: 
| excess fines. 


| 
Unsuited: 
excess fines. 


| 
{Unsuited: 
| excess fines. 


|Unsuited: 
| excess fines. 


| 
| Разг: 
| excess fines. 


{Unsuited: 
excess fines. 


| Poor: 
excess fines, 
thin layer. 


Poor: 
excess fines, 
thin layer. 


Unsuited: 
excess fines. 


Poor: 
excess fines, 
thin layer. 


xcess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Unsuited: 
le 
| 
| 
le 
| 
| 
| 
| 
| е 
| 
| 
| 
| 
| е 
| 


| Gravel 


Unsuited: 
excess fines, 


Unsuited: 
excess fines. 


Unsulted: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines, 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines, 


Soil survey 


See text for definitions of 
Absence of an entry indicates that the 5011 was not rated] 


| Торво11 


Роог: 


о 
area reclaim. 


Poor: 


о 
too clayey. 


Poor: 
thin layer, 
excess salt, 
excess sodium. 


Fair: 

slope, 

thin layer, 
small stones. 
Fair: 

slope, 

thin layer. 


Good. 
Good. 


Good. 


Good. 


Good. 


Good. 


Poor: 
wetness. 


Poor: 
wetness, 
too clayey. 


Fair: 
t 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| hin layer. 
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TABLE 11.--CONSTRUCTION MATERIALS--Continued 


Soil name and | Roadfill | Запа | Gravel | Topsoil 
map symbol | | | | 
| | | | 
Пал лае ро i УЗ a 
| | 
ChB*: | 
Clarno--------------- | Poor: Unsuited: Unsuited: Fair: 


a. 
excess Pines. excess fines. thin layer. 


| 
Bonilla--------------|Poor: 


| | | 
| | | 
| | | 
| | | 
| | | 
{Unsuited: |Unsuited: | вооа. 
| low strength. | excess fines. | excess fines. | 
| | | | 
скве; | | | | 
Clarno------------- --|Poor: [Unsuited: | Unsuited: | Fair: 
| 1ow strength. | excess fines, | excess fines. | thin layer. 
| | | 
Dudley--------------- | Роог: |Unsuited: {Unsuited: | Poor: 
| low strength. | excess fines. | excess fines. | thin layer. 
| | | 
CmB*: | | | | 
Clarno--------------- | Poor: |Unsuited: |Unsuited: |Fair: 
| low strength. | excess fines. | excess fines. | thin layer. 
| 1 | | 
Ethan-----—----------- | Poor: {Unsuited: |Unsuited: | Fair: 
| low strength. | excess fines. | excess fines. | thin layer. 
| | | 
CoA*: | | | | 
Clarno--------------- | Poor: | Unsuited: {Unsuited: | Fair: 
| low strength. | excess fines. | excess fines. | thin layer. 
| | | | 
Рговрег-------------- | Poor: |Unsuited: |Unsuited: |Еа1г: 
| low strength. | excess fines. | excess fines. | thin layer. 
| | | і 
DaB------------------- | Poor: |Unsuited: {Unsuited: [Good. 
Davis | 1ow strength. | excess fines. | excess fines. | 
| | | 
Db-------------.------- |Fair: |Unsuited: |Unsuited: |Fair: 
Davison | low strength. | excess fines. | excess fines. | thin layer. 
| | | | 
De-------------------- | газе: {Unsuited: | Unsuited: |Good. 
Davison Variant | low strength, | excess fines. | excess fines. | 
| wetness. | | | 
| | 
DdA------------------- | Good----------------- | Fair: | Fair: | Poor: 
Delmont | | excess fines. | excess fines. | small stones. 
| | | 
Ред, DeB-------------- |б00й----------------- | Роог: Unsuited: | Fair: 
Doger | | excess fines. | excess fines. | too sandy. 
DfA*: | | | 
Dudley--------------- Poor: |Unsuited: Unsuited: Poor: 
low strength. excess fines. | excess fines. | thin layer. 
Jerauld-------------- | Роог: Unsuited: |Unsuited: Poor: 
| shrink-swell, | excess fines. excess fines. thin layer, 
| low strength. | excess sodium, 
Clarno--------------- Poor: Unsuited: Unsuited: | Fair: 
| low strength. | excess fines. | excess fines. thin layer. 
| | 
Dh-------------------- Poor: | Unsuited: |Unsuited: | Poor: 
Durrstein low strength, excess fines. excess fines. | thin layer, 
| shrink-swell, | | | excess salt, 
wetness. wetness, 
| | 
Dk*: | 
Durrstein------------ | Poor: | Unsuited: | Unsuited: | Poor: 
| low strength, | excess fines. | excess fines. thin layer, 
| shrink-swell, | | excess salt, 
| wetness. | | wetness. 
| | 


See footnote at end of table. 
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TABLE 11.--CONSTRUCTION MATERIALS--Continued 


Soil name and | Roadfill 


map symbol | 


| | | 


| 
Dk*: | 
Parmsworth---------- -|Poor: 
| low strength, 
| shrink-swell. 
| 
Еа-------------------- | Fair: 
Е] зтеге | low strength, 
| wetness. 
Eb*: | 
Elsmere-------------- | Fair: 
| low strength, 
| wetness. 
Orwet---------------- | Poor: 
| wetness. 
| 
ЕсА----------- -------- | Good------ -------- 
Enet | 
EdB* | 
Епе%----------------- 1000й------ ------ ----- 
| 
Delmont-------------- |Good------------ ----- 
| 
| 
EeC*: | 
Ебһап---------------- |Poor: 
| low strength. 
| 
Clarno------------- --|Poor: 
| low strength. 
Fa----------- --------- | Роог: 
Fedora | wetness. 
| 
FbA------------------— | Fair: 
Forestburg | low strength, 
| wetness, 
FcB*, PoC*: | 
Forestburg----------- | Fair: 
| low strength, 
| wetness. 
| 
Ethan------------- ---|Poor: 
| 1ow strength. 
| 
Над# | 
напй----------------- |Fair: 
| low strength. 
‘Bonilla-------------- | Poor: 
| Low strength 
| 
HbB*: | 
Hand----------------- | Fair: 
| low strength. 
| 
Ебһап---------------- | Poor: 
| low strength. 
| 
HcB*: | 
Houdek--------------- | Poor: 


| low strength. 


See footnote at end of table. 


| Sand 


Unsuited: 
excess fines. 


xcess fines. 


о 
excess fines. 


excess fines. 
\Pair: 
| excess fines. 
| Fair: 
| excess fines. 
| Fair: 
| excess fines. 


| 
{Unsuited: 
| excess fines. 


Fair: 


excess fines, 
thin layer. 


Роог:. 
excess fines, 
thin layer. 


Unsuited: 
excess fines. 


Unsuited: 
е 


suited: 
xcess fines. 


= 
os 


| Gravel 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsulted: 
excess fines. 


Unsuited: 
excess fines. 


Fair: 
excess fines. 


Fair: 
excess fines. 


Fair: 
excess fines. 


| 

| 

| 

| 

| 

| 

| 

| 

|е 

| 

| 

| 

1 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

le 

| 

| 

| 

| хсезз fines. 
|Unsuited: 

| excess fines. 
|Unsuited: 

| excess fines. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


xcess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 

excess fines. 

Unsuited: 
excess fines. 


Soil survey 


| Topsoil 


Poor: 

thin layer, 
excess salt, 
excess sodium. 


Fair: 
too sandy. 


air: 
too sandy. 


air: 
thin layer. 


ir: 
oo sandy. 


ct m 


ir: 
oo sandy. 


eto 


Good. 


air: 
thin layer. 


Sanborn County, South Dakota 


Soil name and 
map symbol 


Prosper-------------- 


Нед: 
Houdek--------------- 


Stickney------------- 


TABLE 11.--CONSTRUCTION MATERIALS--Continued 


| Roadfill 


| Poor: 
| 1ow strength. 


| Poor: 

| low strength. 
| 

| Poor: 

| low strength. 
| 


| 

| Poor: 

| low strength. 
| 

| Роог: 

| low strength. 
| 

| 

| Poor: 

| low strength. 


| Poor: 
| shrink-swell, 
| 1ow strength. 


| shrink-swell, 
| 1ow strength, 
| wetness. 
1 
| 


| shrink-swell, 
| 1ow strength, 
| wetness. 


| Poor: 

| low strength, 
| shrink-swell, 
| wetness. 
| 


] 

| Fair: 

| frost action. 
| 

| Fair: 

| wetness. 


| Poor: 

| low strength, 
| shrink-swell, 
| wetness. 

| 

| Роог: 

| low strength, 
| shrink-swell. 
| 

|Poor: 

| wetness. 


| 

| 

| Poor: 

| wetness. 


| 
| 
| 


See footnote at end of table. 


| Sand 
| 


Седи Гаара. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


excess fines. 


2. fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Fair: 
excess fines. 


Fair: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
І 
| 
| 
| 
| 
| 
[Un 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
Роог: 
| ехсезз Р1пез, 


Роог: 
| excess fines. 


| Gravel 
| 
| 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 
Unsuited: 


excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines, 
Unsuited: 


excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


suited: 
xcess fines. 


Un 
e 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


Unsuited: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
Unsuited: 
excess fines. 


Unsuited: 
| excess fines. 
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| Topsoil 


or: 
hin layer. 


ст О 


Fair: 
thin layer. 


air: 
thin layer. 


Fair: 
thin layer. 


thin layer. 


hin layer. 


Poor: 
excess salt, 
excess sodium. 


Poor: 
thin layer, 
wetness, 
excess salt. 


| 

| 

| 

| 

| 

| 

| 

1 

| 

| 

i 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

|Poor: 

| thin layer, 
| wetness, 

| excess salt. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Роог: 

thin layer, 
excess salt, 
wetness. 


Poor: 
too sandy. 


со 
bod "mass 


Poor: 

too clayey, 
excess salt, 
wetness. 


air: 
too clayey. 


Poor: 
excess sodium, 
excess salt, 
thin layer. 


Poor: 
wetness, 
excess salt, 
excess sodium. 


160 Soil survey 


TABLE 11.--CONSTRUCTION MATERIALS--Continued 


Soil name and | Roadfill | бапа | Gravel | Topsoil 


map symbol | | | 


Unsulted: 
e 


Unsuited: 
хсезз fines. e 


| low strength, хсезз fines. 


| shrink-swell. 
| 


| | | 
LdA* | | | | 
Lute----------------- | Poor: |Poor: |Unsuited: | Poor: 
| wetness. | excess fines. | excess fines. | excess sodium, 
| | | | excess salt, 
| | | | thin layer. 
| | | | 
Whitelake------------ | Fair: | Poor |Unsuited: | Роог: 
| low strength, | excess fines. | excess fines. | excess sodium, 
| wetness. | | | excess salt. 
| | | 
те ПЕН |Роог: | Fair: |Unsuited: {Poor: 
Orwet | wetness. | excess fines. | excess fines. | wetness. 
| | | 
Ра*. | | | | 
Pits | | | | 
| | | | 
Sa*: | | | 
БИШ енн еншш шшш ше [Роог: | Poor: |Unsuited: |Fair: 
| low strength. | thin layer. | excess fines. | too sandy. 
| | | 
Davison-------------- | Fair: |Unsuited: |Unsuited: |Fair: 
| low strength. | excess fines. | excess fines. | thin layer. 
| | | | 
и: пр |Роог: | Роог: |Unsuited: |Fair: 
Shue Variant | wetness. | thin layer, | excess fines. | too sandy. 
| | excess fines. | | 
| | | | 
Та-------- ——— | Poor: |Unsuited: |Unsuited: |Poor: 
Tetonka | low strength, | excess fines. | excess fines. | wetness. 
| shrink-swell. | | | 
| 
Tp2z-aL-e---22lce-———- | Poor: |Unsuited: |Unsuited: | Poor: 
Tetonka | low strength, | excess fines. | excess fines. | wetness. 
| shrink-swell, | | | 
| wetness. | | І 
І І І І 
Тед#: | | | | 
Tetonka-------------- | Poor: |Unsuited: |Unsuited: |Poor: 
| low strength, | excess fines. | excess fines. | wetness. 
| shrink-swell, | | | 
| wetness. | | | 
| | 
Davison-------------- Fair: | Unsuited: |Unsuited: | Fair: 
| low strength. | excess fines. | excess fines. | thin layer. 
| | 
Clarno--------------- | Poor: |Unsuited: |Unsuited: |Fair: 
| low strength. | excess fines. | excess fines. | thin layer. 
| | | | 
Та-------------------- | Роог: | Poor: | Unsuited: | Poor: 
Tetonka Variant | wetness. | excess fines. | excess fines. | wetness. 
| | 
Уаб------------------- |Good----------------- | dood----------------- | Unsuited: | Poor: 
Valentine | 1 | excess fines. | too sandy. 
| | | | 
Ма-------------------- (Fair: |Poor: |Unsuited: | Good. 
Wann | low strength, | excess fines. | excess fines. | 
| wetness. | | | 
| 
Wb* | | | 
Wann----------------- | Pair: |Poor: |Unsuited: |Good. 
| low strength, | excess fines. | excess fines. | 
| wetness. | | | 
Lamo----------------- | Poor: | | |Fair 
| | | 
| | | 
| | | 


See footnote at end of table. 
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TABLE 11.--CONSTRUCTION MATERIALS--Continued 


Soil name and | Roadfill | Sand | Gravel | Topsoil 


map symbol | | | | 


| | | 
WcB*: | | 1 
Whitelake------------ | Fair: | Poor: |Unsuited: |Poor: 
| low strength, | excess fines. | excess fines. | excess sodium, 
| wetness. | | | excess salt. 
| | | 
Woonsocket----------- |Good----------------- | Fair: |Unsuited: IGood. 
| excess fines. | excess fines. | 
| | 
Wd-------------------- |Good----------------- | Разг: | Unsuited: | боса. 
Woonsocket | | excess fines. | excess fines. | 
| | | 
We, Wk---------------- | Poor: |Unsuited: |Unsuited: | Роог: 
Worthing | low strength, | excess fines. | excess fines. | wetness. 
| shrink-swell, | | | 
| wetness. | | | 
| | | | 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 12.--МАТЕН MANAGEMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. Absence of an entry indicates 
that the soil was not evaluated] 


Soil name and | Pond | Embankments, | Aquifer-fed | Irrigation | Теггасез | Grassed 
map symbol | reservoir | dikes, and | excavated | | and | waterways 
| areas | levees | ponds | | diversions | 
| | | | 
ДаЛ--------------- Seepage-------- | Seepage-------- | Хо water------- |5011 blowing, 15011 blowing, |Droughty. 
Alwilda | | | droughty. | too sandy. | 
ДаВ--------------- Seepage-------- |Seepage-------- |No water------- |8011 blowing, |8011 blowing, Droughty. 
Alwilda | | | slope, | too sandy. 
| | | droughty. | 
| | | | 
Ab*: | | | | 
Artesian--------- Favorable------ |Наг to раск---| Пеер to water, |Slow intake, |Peres slowly, Percs slowly, 
| slow refill. | percs slowly. | erodes еаз Пу. | erodes easily. 
| | | | | 
Farmsworth------- Favorable------ |Hard to pack, |Deep to water, |Excess salt, |Peres slowly, Excess sodium, 
| excess salt, | salty water. | percs slowly, | erodes easily.| excess salt, 
| piping. | | excess sodium. | erodes easily. 
| | | 
ВаЕ--------------- Slope---------- | Favorable------ | Хо water------- |Slope, | 31ope, Slope, 
Betts | | | | erodes easily.| erodes easily.| erodes easily. 
| | | | 
BbD* | | | | | | 
Betts------------ | S1ope---------- | Favorable------ | Ко мабег------- |Slope, | S1ope, Slope, 
| | | | erodes easily.| erodes easily.| erodes easily. 
| | | | 
Ethan------------ | З1оре---------- | Favorable------ |No water------- | S1ope---------- | S1ope---------- | оре, 
| | | | | erodes easily. 
ВсА--------------- | Зеераде-------- | Seepage, | Ко water------- [5011 blowing---|Too sandy, |Ғауогаһ1е. 
Blendon | | piping. | | | soil blowing. | 
| 
ВеВ--------------- | Seepage, | Seepage, | Хо water------- 15011 blowing, |Тоо sandy, | Favorable, 
Blendon | slope. | piping. | | slope. | soil blowing. 
В4---------------- | Seepage-------- | Favorable------ |No water------- | Floods--------- | Favorable------ |Favorable. 
Bon | | 
Сад, CaB---------- | Favorable------ | Favorable------ |Реер to water, JSoil blowing---|Soil blowing, |Erodes easily. 
Carthage | | | slow refill. | | erodes um 
| 
CbA*: | | | | | 
Carthage--------- | Favorable------ | Favorable------ |Deep to water, |Soil blowing---|Soil blowing,  |Erodes easily. 
| | slow refill. | erodes easily. | 
| 
Clarno----------- |Favorable------ | Favorable------ No water------- [Soil blowing---|So11 blowing, Erodes easily. 
| | | | | erodes easily.| 
| | | 
Сов#; | | | | | 
Carthage--------- | Favorable------ | Favorable------ |Deep to water, |5011 blowing---|Soil blowing, Erodes easily. 
| | slow refill. | | erodes easily.| 
| | | | | 
Напа------------- | Seepage-------- | Favorable------ | Мо water------- |8011 blowing---|Soil1 blowing---l|Favorable. 
| 
ба---------------- | Favorable------ |Wetness, |Slow refill----|Percs slowly, |Percs slowly, Wetness, 
Clamo | hard to pack. | | wetness. | wetness. percs slowly. 
| | | | 
Ce, Cf------------ | Favorable------ |Wetness, |Slow refill----|Percs slowly, |Регсв slowly, Wetness, 
Clamo | | hard to pack. | | floods, | wetness. | peres slowly. 
| { slow intake. | 
| | 
CgA--------------- | Favorable------ | Favorable------ | Ко water------- | Favorable------ |Егодез easily  |Erodes easily. 
Clarno | | | | | | 
| | | | 
ChB*: | | 
Clarno----------- | Favorable------ | Favorable------ | Хо water------- | Favorable------ |Erodes easily  |Erodes easily. 
| | | | | | 
Воп111а---------- | Зеераве-------- | Favorable------ [деер to water, |Floods--------- lErodes easily  |Erodes easily. 
| | | slow refill. | | 
| | | | | 


Зее footnote at end of table. 
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Soil name and 
map symbol 


TABLE 12.--МАТЕВ MANAGEMENT--Continued 


| Pond | 
| reservoir | 


Embankments, 
dikes, and 


| Aquifer-fed | 
| excavated | 


| 
Irrigation | 
| 
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р 
Теггасез | Grassed 
and | waterways 


| areas | levees | ponds | diversions | 


CkB#: 


Clarno---------- 


СтВ# : 


CoA*: 


Clarno---------- 


Prosper---------- 


Durrstein 


Dk*: 


Durrsteln------- 


Farmsworth------- 


Elsmere 


Eb*: 


Elsmere---------- 


|Favorable------ | Favorable------ 

| Favorable------ |Наг@ to pack, 

| | piping. 

| | 

| | 

| 

| Favorable------ | Favorable------ 
| 

| Favorable------ | Favorable------ 
| 

| Favorable------ | Favorable------ 

| Favorable------ | Favorable------ 
| 

| Зеераве-------- | Favorable------ 

| | 

| | 

| Рене“ -------- |Мебпезз-------- 
| 

|Зеераве -------- | Piping--------- 

| | 

| Seepage-------- | Seepage-------- 

| 

| | 

| Seepage-------- |Piping, 

| | веераде. 
| 

| | 

| | 

| Favorable------ |Нага to pack, 

| | piping. 

| | 

| Favorable------ ЇНага to pack, 

| | piping. 

| 

|Favorable------ | Favorable------ 

|Favorable------ [Нага to pack, 

| | wetness. 

| | 

| | 

| Favorable------ |Наг@ to pack, 

| | wetness. 

| 

| 

| Favorable------ |Нага Бо раск, 

| | excess salt, 

| | piping. 

| Зеераке-------- |Piping, 
| seepage, 

| | wetness. 

| | 

| | 

| Зеераде-------- | Piping, 
| seepage, 

| | wetness. 

| | 

| Seepage-------- | Seepage, 

| wetness. 


See footnote at end of table. 


| 
| 
|“ мабег------- | Favorable------ | 
No water------- {Slow intake, 
| | peres slowly, 
| excess sodium. 
| | 
| 
[Мо water------- | Favorable------ 
| Но water------- |Ғауогав1е------ | 
| Но water------- | Favorable------ 
|Deep to water  |Floods--------- 
| 
| Но water------- |Favorable------ 
|Deep to water, |Wetness, | 


| slow refill. | 


|Deep to water |Рауога1е------ 
| 

| | 

| №0 water------- |Droughty------- 

| | 

No water------- |Fast intake, 
| soil blowing, 
| droughty. 


№ water------- |Slow intake, | 


[Мо water------- | Favorable------ 


|Slow refill----|Floods, 
| 


Slow refill----|Floods, 


| 

| 

| 

| 

| 

|| 

| 
Deep to water, | 
salty water. | 
| 

| 

| 

| 

| 


Slow refill----|Fast intake, | 


Favorable------ |Wetness, | 


| 

| 

| 

| 

| | 

P Wwater------- |Slow intake, | 
| 

| 

| 

| 


Excess salt, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| refill----|Past intake, 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


erodes easily. 


percs slowly, 
excess sodium.| 


excess salt; 


| 
excess sodium. | 
| 


salt, | 
sodium. | 


excess 
excess 


salt, | 
sodium. 


excess 
excess 


percs slowly, | 
excess sodium. 


wetness, 
soil blowing. 


wetness, 
soil blowing. | 


droughty, 
soil blowing. | 


| 
| 

Erodes easily |Егодез easily. 
| 


Peres slowly---|Excess sodium, 
peres slowly, 
excess salt. 


Erodes easily |Erodes easily. 


Favorable------ |Erodes easily. 
| 


| 
Erodes easily |Erodes easily. 


Not needed----- | Favorable. 

| 
Favorable------ | Favorable. 
Wetness-------- |Erodes easily. 


| 
Erodes easily |Егодев easily. 
| 
Not needed----- I|Droughty. 
| 


Тоо вапду, 
soil blowing. 


Droughty. 


Percs slowly---|Excess sodium, 
peres slowly, 
excess salt. 


Erodes easily, 
peres slowly. 


Excess sodium, 
peres slowly, 
erodes easily. 


Excess sodium, 
excess salt, 
wetness, 


Wetness, 
peres slowly, 
erodes easily. 


Excess sodium, 
excess salt, 
wetness. 


Wetness, 
percs slowly, 
erodes easily. 


Peres slowly, 
erodes easily. 


Excess sodium, 
excess salt, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Erodes easily roe easily. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| erodes easily. 


Not пеейей----- | Favorable. 
| 
| 

Not пеедед----- | Favorable. 
| 
| 
| 

Not needed----- |Wetness, 


| droughty. 
| 
1 
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Ропа 
reservoir 


Soil name and | 
map symbol | 


TABLE 12.--WATER MANAGEMENT--Continued 


| Embankments, | 
| dikes, and 


Aquifer-fed 
excavated 


| Irrigation 


[ Terraces 
and 


Soil survey 


| Grassed 
| waterways 


| areas | levees | ponds | | diversions | 
| | | 


ЕсА--------------- | Зеераве-------- 
Enet | 
EdB*: | 
Enet------------- | Seepage-------- 
Delmont---------- | Seepage-------- 
Еес#: 
Ethan------------ | S1ope---------- 
Clarno----------- | S1ope----- ----- 
Ра---------------- | Seepage-------- 
Fedora | 
FbA--------------- | Favorable------ 
Forestburg | 
| 
| 
кове: 
Forestburg------- | Pavorable------ 
| 
| 
| 
Ethan------------ | Favorable------ 
FeC*: 
Forestburg------- | S1ope---------- 
| 
| 
| 
Ебһап------------ | S1ope---------- 
| 
| 
HaA*: | 
Hand------------- | Seepage-------- 
Bonilla---------- пила -------- 
| 
HbB*: | 
Напд----- -------- | Seepage-------- 
| 
Ethan------------ | Favorable------ 
Нев»; 
Houdek----- ------ | Favorable------ 
Dudley----------- Favorable------ 
| 
| 
| 
наве: І 
Houdek----------- Favorable------ 
Ethan------------ | Favorable------ 
HeA*, HeB*: 
Houdek----------- Favorable------ 
Prosper--------- -|Favorable------ 
HEA®: | 
Houdek----------- | Favorable------ 
Stickney--------- | Favorable------ 
| 


See footnote at end of table. 


| Seepage-------- | Мо water------- 
| 
| | 
| | 
| Seepage-------- [Мо water------- 
| 
Зеераве-------- | Но water------- 
| 
| 
Favorable------ | Ко water------- 
| 
Ғауогаб1е------ Іш мабег------- 
| Piping, |Favorable------ 
| веераде. 
|Favorable------ | он refill, 
| deep to water. 
| | 
| | 
Favorable------ [Slow refill, 
| deep to water. 
| 
| Favorable------ | Хо water------- 
| 
| | 
| Favorable------ |Slow refill, 
| deep to water. 
| | 
| Favorable----—- | Но чабег------- 
| 
| | 
| 
| Favorable------ a water------- 
|Favorable------|Deep to water, 
| slow refill. 
| 
| | 
|Ғауогаһ1е------ [о мабег------- 
| Favorable------ jp water------- 
| 
| Favorable------ | Мо water------- 
| 
|Нага to pack, [No water------- 
| piping. | 
| | 
|Favorable------ |No water------- 
| 
| Favorable------ pe мабег------- 
| 
| Favorable------ | Ко water------- 
| 
| Favorable------ |Deep to water 
| Favorable------ | Ко water------- 
{Нага to pack, |No water------- 


| excess salt. 


| 
| 
| | 


|Wetness, 
| soil blowing. 


Wetness, 
fast intake, 
8011 blowing. 


Wetness, 
fast intake, 


| 
| 
| 
| 
| 
| 
| 
| soil blowing. 


|Тбо sandy------ 
| 


аи easily 


[Not needed----- 
| 

| 

|Wetness, 

too sandy, 
soil blowing. 


Wetness, 
too sandy, 


| 
| 
| 
| 
| 
| 
| soil blowing. 


|Favorable. 
| 
| Favorable. 


IDroughty. 
| 


| 
lErodes easily. 
| 
[ess easily. 


|Wetness. 
Erodes easily. 


Slope, 
erodes easily. 


18011 blowing---|Soil blowing---|Erodes easily. 
| | | 


| 

|Мебпевв, 

| fast intake, 
| soil blowing. 


18011 blowing, 
| slope. 


| 

{Slow intake, 

| peres slowly, 
| excess sodium. 


| 
[Favorable 
| 


| Favorable 


|Floods 
| 
| 


| Favorable------ 
|Percs slowly, 
| excess salt, 
| excess sodium. 


|Wetness, 

| too sandy, 

| soil blowing. 
| 
| 
| 


ыны easily 


|Peres slowly--- 


|Peres slowly--- 


Soil шы 


| 
| Slope, 
| erodes easily. 


Erodes easily. 


| Favorable. 


Erodes easily. 


|Favorable. 


Erodes easily. 


Erodes easily. 


Excess sodium, 
peres slowly, 
excess salt. 


| 
| 
|Егодев easily. 
| 
|Егойев easily. 


| 
| Егодез easily. 
| 


|Favorable. 


|Erodes easily. 


|Excess salt, 
excess sodium, 
| erodes easily. 
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TABLE 12.--WATER MANAGEMENT--Continued 
Soil name and | Pond | Embankments, |  Aquifer-fed | Irrigation | Теггасез | Grassed 
map symbol | reservoir | dikes, and | excavated | and | waterways 


| агеаз | 1еуеез | ропдв | | diversions | 
| | 


| 
{Hard to pack, 


Нк---------------- | Favorable------ 
Hoven | piping, 
| | wetness. 
| 
HmA*: | | 
Ноуеп------------ | Favorable------ {Hard to pack, 
| piping, 
| | wetness. 
Durrstein-------- |Favorable------ |Hard to pack, 
| wetness. 
| | 
| | 
Та»: | | 
Ipage------------ | Seepage-------- Е -------- 
| | 
| | 
Elg-------------- | Зеераде-------- | Seepage-------- 
| 
| | 
1 
2а---------------- Favorable------ [Hard to pack, 
James | | wetness. 
| 
| | 
La---------------- | Favorable------ | Нагд to pack, 
Lamo | wetness. 
| 
Lb---------------- | Seepage-------- | Piping, 
Lute | wetness, 
| | excess salt. 
Іс---------------- ISeepage-------- | Piping, 
Lute | wetness, 
| | excess salt. 
LdA*: | | 
Lute------------ -|Seepage-------- |Piping, 
| wetness, 
| | excess salt. 
| | 
Whitelake-------- | Seepage------- -|Piping, 
| | wetness, 
| | excess salt. 
| | 
0а--------------- - | Зеераде------- -|Seepage, 
Orwet | wetness. 
| | 
Ра». | | 
Pits | | 
| | 
бая: | 
Shue------------- | Seepage-------- |Wetness-------- 
| 
| | 
| 
Davison---------- | Seepage-------- IWetness-------- 
| | 
Sb---------------- | Seepage-------- | Seepage, 
Shue Variant | | piping, 
| | wetness. 
| 
Та-------- --------|Favorable------ |Wetness, 


Tetonka | | hard to pack. 
| | 


See footnote at end of table. 


Slow refill---- 


Slow refill---- 


| 
| 
| 
| 
| 
| 
| 
| 
| 
а refill---- 
| 

| 


|Ғауогар1е 


[Deep to water 


Slow refill---- 


Deep to water, 
slow refill. 


Salty water---- 


Deep to water, 
slow refill. 


Salty water---- 


Deep to water, 
slow refill, 
salty water. 


Favorable 


Гг” гег111---- 
| 

| 

|реер to water, 
| slow refill. 

| 


Slow ге! 111---- 


| 
| 
| 
[Slow ге? 111---- 
| 
1 
| 


{Wetness, 
| percs slowly, 
| excess sodium. 


|Wetness, 
percs slowly, 
excess sodium. 


|Floods, 
| excess 
excess 


salt, 
sodium. 


|Fast intake, 

| droughty, 

| soil blowing. 
| 


Fast intake, 
| wetness, 
| drougnty. 


Wetness, 
| slew intake, 
| peres slowly. 
| 

| Floods, 
wetness. 


Wetness, 
5011 blowing. 


Wetness, 
excess salt. 


| 

| 

| 

| 

| 
|Wetness, 
| soil blowing. 
| 

| 

| 

| 


Soil blowing, 
wetness, 
excess sodium. 


| $011 blowing, 
wetness. 


fast intake, 
soil blowing. 


| 

| 

| 

| 

| 

| 
2. 
| 

| 
|Wetness, 

| erodes easily. 
|Wetness, 

fast intake, 
| floods. 


|регсв slowly, 
| wetness, 

| soil blowing. 
| 


Wetness, 
percs slowly, 
erodes easily. 


Wetness, 
percs slowly, 
erodes easily. 


Wetness, 
percs slowly, 
erodes easily. 


Too sandy, 
soil blowing. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

|Wetness, 

| too sandy, 

| soil blowing. 
|Wetness, 

| percs slowly. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Not needed 


Wetness, 
percs slowly. 


Wetness, 
percs slowly. 


Wetness, 
peres slowly. 


Soil blowing, 
wetness. 


| 
|Not needed 
| 
| 
| 


|Wetness, 
8011 blowing. 
| 


|Wetness 


Wetness, 
soil blowing. 


Wetness, 
percs slowly, 
soil blowing. 


Excess salt, 
wetness, 
excess sodium. 


Excess salt, 
wetness, 
excess sodium. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

|Ехсезз sodium, 
| excess salt, 
| wetness. 

| 

| 

ЏУАН 

| 
| 
| 
| 
| 
| 
| 
| 
| 


Droughty. 


Excess salt, 
wetness, 
peres slowly. 


|Favorable. 


Wetness, 
excess sodium, 
percs slowly. 


Wetness, 
excess salt. 


Wetness, 
excess sodium, 
peres slowly. 


Excess salt, 
percs slowly, 
excess sodium. 


|Wetness, 
droughty. 


| 
| 
| 
| 
| 
| 
ІМебпезв. 

| 

| 

|Егодев easily. 
| 


Wetness. 


Wetness, 
percs slowly. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
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8011 пате апа | 
map symbol | 


TABLE 12.--WATER MANAGEMENT--Continued 


| Embankments, | 
| dikes, and 


Aquifer-fed 
excavated 


| Irrigation 


Terraces 
and 


Soil survey 


| Grassed 
| waterways 


| 
| агеаз | 1еуеез | ропдв | |__diversions | 
| | 


Тебопка | 
| 
Тод; 
Tetonka---------- | Favorable 
| 
| 
| 
Davison---------- леи 
Clarno----------- | Favorable 
та---------------- | Зеераде 


УаСс--------------- | Seepage, 
Valentine | 

| 
Ма---------------- | Seepage 
Wann 


Wb*: | 
Wann------------- шыны 
| 
Lamo------------- | Favorable 
| 
| 
МеВ#: | 
Whitelake-------- | Seepage 
Woonsocket------- | Seepage 
| 
ма---------------- | Seepage 
Woonsocket | 
| 
We, Wk------------ 
Worthing | 
| 


|Wetness, 
| hard to pack. 


| 
Wetness, 
| hard to pack. 


|Wetness-------- | 
| | 
Favorable------| 


Piping, | 
| wetness. 


| Seepage, 
piping. 


| 
| | 
| 
| | 
(ree -------- | 


| 
[Нага to pack, 
| wetness. 


| excess salt. 


| piping. 


|Seepage, 
| piping. 


[Нага to pack, 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| Seepage, | 
| 

| 

| 

| 

| 

| wetness. | 
| 

| 


Slow refill---- 


Slow refill---- 


Deep to water, 
slow refill. 


No water------- 


Slow refill---- 


Favorable------ 


Deep to water, 
Slow refill. 


Deep to water, 
slow refill, 
salty water. 


Deep to water 


Deep to water 


Slow refill---- 


| Floods, 
percs slowly, 
wetness, 


|Floods, 
peres slowly, 
| wetness. 


|Wetness, 
| erodes easily. 


Wetness, 
soil blowing, 
peres slowly. 


|Fast intake, 
soil blowing, 
| droughty. 


| soil blowing, 
| wetness. 


| wetness. 


Floods, 
wetness. 


Soil blowing, 
wetness, 
excess sodium. 


Wetness, 
percs slowly, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| #10095. 


Favorable------ 


|Erodes easily 
| 


|Wetness, 


8011 blowing, 
peres slowly. 


Soll blowing, 


too sandy. 


Soil blowing---|Soil blowing, 


too sandy. 


| 
Soil blowing-~-|Soil blowing, 


too sandy. 


|Wetness, 


percs slowly, 
erodes easily. 


lWetness, 
| percs slowly. 


|Wetness, 
| регсв slowly. 


| 
|Егодев easily. 
| 


|Erodes easily. 
|Wetness, 
percs slowly. 


| 
| 
| 
|Droughty. 
| 
| 


| PRUNUS 


|Favorable. 

|Favorable. 

| 

Excess salt, 
percs slowly, 


excess sodium. 


Favorable. 
Favorable. 


Wetness, 
percs slowly. 


# See description of the map unit for composition and behavior characteristics of the map unit. 


Sanborn County, South Dakota 


[The symbol < means less than; 


Soil name and 
map symbol 


ABA, 
Alwilda 


Ab*: 
Artesian---------- 


Farmsworth-------- 


Biendon 


Blendon 


See footnote at 


TABLE 13.--ENGINEERING INDEX PROPERTIES 


|Depth| USDA texture 
| 
| | 
Та 


| | 

| 0-12|Fine sandy loam 

112-24|Ріпе sandy loam, 
| sandy loam. 


| | | 
|24-29|Loamy fine тарау ISM, 5М-50|А-2 


| | loamy sand. 
|29-60|Gravelly sand, 
| gravelly loamy 
sand. 


Silty с1ау------ 

2| Сау, silty clay 

O|Clay, silty 
clay, clay 
loam. 


| 
0-6 |Loam, clay loam 
| 


| 

-22|С1ау, silty clay 
-53|Clay, silty clay 
-60|Sandy clay loam 
| 


4|Loam, clay 
-ёо|стау loam, 


о SPA 


Loam, clay 
0 | Дау loam, 


Loam, clay loam 


| 

| 

ці 

0| 

| 

| Loam------------ 
ці 

OlLoam, clay loam 
| 

| 


| 0-10|#4пе sandy loam 
110-34| #1 пе sandy loam, 
| | sandy loam, 

| | loam. 
134-60|Fine sandy loam, 
| | loamy fine 

| | sand, loamy 

| | запа. 


| 0-10|#4ле sandy loam 
110-30 |Ріпе sandy loam, 
| | sandy loam, 

| | loam. 

130-60 | Ғіпе sandy loam, 
| | loamy fine 

| запа, 1оату 

| sand. 

| 


94 
ачм 


Stratified silt 
loam to fine 
sandy loam. 


ог 


end of table. 


> means more than. 


Classification 


| 
| Unified 
| 


| 
| SM 
|5М 


| 

ICH, CL 
|CH, MH 
|сн, “MH 


| 

IML, 

| CL-ML, 
| CL 
(СН, MH 
|CH, MH 
Би cL 


| SM 
ISM, SC, 
| ML, CL 


|SP-SM, 
| SM, 

| SM-SC 
| 


| 

| SM 

ISM, SC, 
| ML, CL 
| 


|SP-SM, 
| SM, 
| SM-SC 


| 
[А-4 
1A-4 


Frag- 
|ments 
| AASHTO | 
| |inches 
Pot 


> 3 


ооо 


о о 


о о 


100 


95-100 
95-100 


| 
90-100180-100175-100 160-75 
90-100 
90-100 


| 
90-100 
90-100 
90-100 


Percentage passing 


sieve number-- 

| 200 

| 
75-100 | 35-50 
15-100 55-50 
нан Ба 
| 5-30 
| 

| 

| 
95-100|80-95 
95-100185-95 
заз а 

| 


| 
100 М ис 


100 таб S -95 
95-100185-100|80-95 
de: С 133=55 


85-100|75-100[50-85 
чі а 150-85 


| | 
80-100175-100160-75 
85-100175-100150-85 


и 


90-100180-95 155-80 
95-100 185-100 |55-80 


и а 


| 
90-100160-100135-50 
85-100160- га 60 


al 60-100! 35- 50 
0160- wa -60 


| 

NE 
5-100180-95 160-85 
5-100180-95 па 

| 

| 


охо 


[Liquid | 


limit | 
Pct 


20-30 
20-30 


<25 
<25 


167 


Absence of ап entry indicates that data were not estimated] 


Plas- 
ticity 
index 


МР-7 
NP-7 
NP-5 
МР-5 


168 Soil survey 


TABLE 13.--ENGINEERING INDEX PROPERTIES--Continued 


T [ Classification |Ргар- Percentage passing 1 
Soil name and |Depth| USDA texture | | |ments | sieve number-- [Liquid | Plas- 
map symbol | | | Unified | AASHTO | > 3 | | | | limit | ticity 
| | | | |inches| 4 | 10 | 40 | 200 | | index 
LEN | | pee | | ІШЕ 
Сад, CaB----------- | 0-7 |Fine sandy loam ISM, SC, |А-2, А-4| 0-5 195-100190-100160-100125-55 | 20-30 | МР-10 
Carthage | | ML, CL | | | | | 
| 7-27|Fine sandy loam,|SM, |А-2, А-4| 0-5 1|95-100190-100150-100115-55 | <25 МР-10 
| | запау 1оат. | 8м-8с, | | | | | 
| | вс, ML | | | | | 
аа аа clay loam үр Jazi, | 0-5 Балам о са | 30-45 | 8-20 
А- 2 
| | | | А-Т | | | | | 
| | | | | | | | | 
CbA*: | | | | | | | | | | 
Carthage---------- | 0-7 ра sandy loam |SM, SC, pee EM 0-5 195-100190-100160-100125-55 | 20-30 | NP-10 
ML, CL | 
| 7-21|Fine sandy loam,|SM, |А-2, А-4| 0-5 195-100190-100150-100|15-55 | «25 NP-10 
| | sandy loam. | sM-SC, | | | | | | 
| | | sc, ML | | | | | | | | 
121- з clay loam ІШ Шен | 0-5 2571001 955100180795 Бы | 30-45 | 8-20 
| А- з 
| | | | А-7 | | | | | | 
| | | | | | | | | | 
Clarno------------ | 0-7 |Fine sandy loam |SM, ML {А-4 | 0 | 100 | 100 190-100|40-55 <30 | КР-7 
| 7-28|Loam, clay loam |CL |А-6, А-7] 0-5 195-1001|90-100180-100|55-85 | 30-45 | 10-20 
|28-60|Loam, clay loam ТШ ед = 0-5 а 90710015080 | 30-45 | 10-20 
| | 
CcB*: | | | | | | | | | | | 
Carthage---------- | 0-7 | Fine sandy loam m 8C, pee Ex 0-5 1|95-100190-100160-100|25-55 | 20-30 | NP-10 
ML, OL | 
| 7-22|Fine sandy 1оат, |М, |А-2, A-4| 0-5  |95-100190-100|50-100115-55 | <25 | NP-10 
| | sandy loam, | sM-SC, | | | | | | | 
| | | вс, ML | | | | | | | | 
|22-28|Loamy fine sand,|SM, SM-SC|A-2 | 0-5 195-100190-100150-1001|15-35 <25 | NP-5 
| | loamy sand. | | | | | | | 
[28-60|Loam, clay loam |CL А-д, | 0-5 195-100|95-100|80-95 155-80 | 30-45 | 8-20 
| | | | А-6, | | | | | | | 
| | | | А-Т | | | | | | 
| | | | | | | | | | | 
Hand-------------- | 0-9 |Fine sandy loam |SM, ML | А-В | о | 100 1|95-100185-100110-55 | «30 | NP 
| 9-24|Loam, clay loam,|CL, CL-ML|A-4, A-6| 0-5 195-100180-100 p 1001507 80 | 25-40 | 5- 10 
| | silt loam. | | | | | | 
[24-60|Stratified silt ІСІ, СЬ-МЬ| А-В, A-6| 0-5 195-100180- бе 166 а 80 | 25-40 | 5-15 
| | loam to fine | | 1“ | | | | | 
ЖИБЕРЕ е идеите 
ба----------------- | 0-15 |Поап------------ IML |А-Ш, р о | 100 195-100190-100160-75 30-45 | 5-15 
Clamo | | | | А-6, | | | | | | 
| | | | А-7 | | | | | | | 
115-60|8415у clay loam,|CL, CH, |А-Т Го | 100 195-100190-100185-100| 45-75 | 20-40 
| | silty clay. | MH, ML » | | | | | | | 
Се, СҒ------------- | 0-14|8116у clay------ ICL, CH, lA- | о | 100 [95-100[90-100|85-100| 10-60 | 15-28 
Clamo | MH, ML | | | | | 
|i4-60|Silty clay loam,ICL, CH, |А- ро | 100 е са ы 45-75 | 20-40 
| | silty clay. | MH, ML al | | | | | | 
| 
CgA---------------- | 0-6 |Loam------------ ГОР, CL-ML| A-4, A-6| 0 | 100  |95-100|85- Те 28 -90 25-40 | 5-15 
Clarno | 6-31 Поам, clay loam [CL Гаи А-7| 0-5 195-100190-100180-100155-85 | 30-45 | 10-20 
131-601 Loan, clay loam р pes , Sn 0-5 [90+ 1001307 mea eye 100150= 80 | 30-45 | 10-20 
| 
ChB*: | | | | | | | | | | | 
Clarno------------ | 0-6 |Loam------------ |сь, CL-MLIA-4, А-6] o | 100 195-100|85-100|55-90 | 25-40 | 5-15 
| 6-31|поам, clay loam |CL 14-6, А-7| 0-5 195-100190-100180-100155-85 | 30-45 | 10-20 
[31-60|Loam, clay loam ІСІ, | 6, а 0-5 136-1001 90- os а үа. | 30-45 | 10-20 
| | 
Bonilla----------- | 0-8 |Loam------------ |CL-ML, CL|A-4, A-6| 0 | 100 195-100|75-100150-90.| 25-35 | 5-15 
| 8-30 | поам, clay loam | СО |A-6, А7 0 | 100 195-100|85-100160-90 | 30-45 | 10-22 
|30- 60 |тсап, clay loam [CL | 6, А-ТІ 0-5 | | 30-45 | 10-22 


95- 1001955 1001857 5190160- -90 


See footnote at end of table. 
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TABLE 13.--ENGINEERING INDEX PROPERTIES--Continued 


1 T Г Classification ТЕгад- | Percentage passing 
Soil name and IDepth| USDA texture | | |ments | sieve number-- [Liquid | Plas- 
map symbol | | | Unified | AASHTO | > 3 | | | | limit | ticity 
| | | | linches | 1 10 | 40 | 200 | | index 
== Pet Pet 
| | | | | | | | | | | 
скв»; | | | | | | | | | | | 
Clarno------------ | 0-9 |Loam------------ ICL, CL-ML|A-à, A-6| 0 | 100 195-100185-100155-90 | 25-40 | 5-15 
| 9-31|Loam, clay loam {CL |А-6, A-7| 0-5 195-100190-100180-100155-85 | 30-45 | 10-20 
|" аи clay loam [CL {A-6, ert 0-5 7 1001905 -100|80- са а ~80 | 30-45 | 10-20 
Dudley------------ | 0-8 [Sus loam------- [леи ње | 0 ш 1091237 wis о i 90 | 30-45 | 5-20 
А- , 
| | | | А-7 | | | | | | | 
| 8-21|С1ау loam, siltylCL, CH |А-7 | 0 195-100195- 1001857 100165-85 | 40-60 | 15-35 
| | clay loam, | | | ] | | | | 
| | с1ау. | | | | | | | 
[21-31[С1ау loam, siltylCL, CH |А-6, А-Т| 0 195- 100195- 100185- 100/657 85 | 35-60 | 15-35 
| | clay loam, | | | | | | 
| | clay. | | | | | 1 | | | 
ыы. clay loam |CL, СН is ui 0 | >“ dai да нысы | 30-60 | 11-35 
CmB*: | | | | | | | | | || | 
Clarno------------ | 0-6 |Loam------------ ICL, CL-ML] A-4, А-6] 0 | 100 195-100185-100|55-90 | 25-40 | 5-15 
| 6-22]Loam, clay loam [CL |А-6, А-Т| 0-5 195-100190-100180-100155-85 | 30-45 | 10-20 
lee рап, clay loam | 14-6, A-T| 0-5 pe 1004303100 1907 ии Те 80 | 30-45 | 10-20 
| | 
Ethan------------- | 0-9 ÍLoam------------ ісі. la-4, А-6{ 0 | 195-100190-100|80-95 lee Во | 30-40 | 8-15 
| 9-24 |Гоат, clay loam |CL |А-6, A-71 0-5 195-100195-100185-100155-80 | 30-45 | 10-25 
121500 | DOAN; clay loam pa us | 0-5 |“ ui un ud on а 95 | 28-15 | 8-20 
А- з 
| | ] | А-7 | | | | | | | 
| | | | | | | | | І | 
Сол: | | | | | | | | | | | 
Clarno------------ | 0-6 |Loam------------ ICL, CL-ML|A-4, A-6] 0 | 100 [95-100185-100155-90 | 25-40 | 5-15 
| 6-31lLoam, clay loam ICL 1А-6, А-Т| 0-5 195-100190-100180-100155-85 | 30-45 | 10-20 
Байы clay loam len pe ui 0-5 ШЕ 200905 10] 804100 205 -80 | 30-45 | 10-20 
Prosper----------- | 0-11|Loam------------ Ісі. |А-Ц, A-6} 0 |95-100195-1001|85-100|60-90 | 25-40 | 8-20 
|ii-30|Ciay loam, siltyICL, ML [A-6, А-71 0 195-100195-100185-100|60-90 | 35-50 | 10-25 
| | clay loam. | | | | | | | | 
ы ни 1оат, Тоат үз; 15-6, Ат 0-5 195 Rp 27 2100 90-25 ene -85 | 30-50 | 10-25 
| 
БаВ---------------- | 0-10|Loam------------ ІСІ. |А-6, А-7| 0 | 100 190- ПРО 60- 85 | 30-45 | 10-20 
Davis 110-37 11оат, silt loam,lCL 1А-6, А-7] 0 | 100 190-100180-100160-85 | 30-45 | 10-20 
| | clay loam. | | | | | | | | | 
137-60 |Тоат, clay 1оам, | СЪ 14-6, А-Ті 0 | 100 195-100185-100155-90 | 30-45 | 10-20 
З ини E и 
Db----------------- | 0-8 |Loam------------ {CL-ML, СЫ] А-В, A-6| 0 195-100195-100185-95 160-75 | 25-40 | 5-20 
Davison | 8-28|Loam, clay loam |CL, CL-ML|A- 4, А-6 0 195-100195-100185-100160-80 | 25-35 | 5-15 
[eus Рае, с1ау Тоам | CL-ML, са 4, Ж 0-5 Бі со 1001857 1001 nd -80 | 25-40 | 5-20 
Вс----------------- | 0-8 |511% loam------- ICL, CL-MLIA-5, A-6] 0 | 100 |100 195-100185-100| 25-40 | 5-15 
Davison Variant | 8-60|511% loam, very ІСІ, ML, |А-4, А-6] 0 | 100 | 100 195-100115-100| 20-35 | 2-12 
| | fine sandy | бї-м | | | | | | | | 
| | loam, | | | | ] | | | | 
| | | | | | 1 | | | | 
рал--—------------- | 0-5 lLoam------------ Ісі, |А-6, А-4] 0 190-100190-100180-95 [60-75 | 28-40 | 8-20 
Delmont | 5-14|Loam, fine sandylSC, CL, |А-Ц, A-6} 0 180-100|70-100|50-100135-70 | 20-50 | 5-18 
| | loam, sandy | CL-ML, | | | | | | | | 
| | loam. | sM-SC | | | | | | | | 
]i4-60|Sand and gravel ISP, SM, |А-1, А-2] 0-5 |60-100|40-70 [15-50 | 0-30 | «25 | МР-5 
Ж Lo Mab бом и ие 
Ред, DeB----------- | 0-14 |Поату fine запа |SM, 1А-2, | 0 | 100 | 100 195-100} 5-45 | «25 | МР-5 
Doger | | | SP-SM, | А-3, | | | | | | | 
| | | SM-SC | A-4 | | | | ] | | 
114-60 | тоату fine запд, | ЗМ, |А-2, А-3) 0 | 100 | 100 195-100| 5-35 | «25 | NP-5 
| | loamy sand, | SP-SM, | | | | | | | | 
| | | | | | | | | 
| | | | | | | | | 


| fine sand. | SM-SC 
| | 


Зее footnote at end of table. 
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Soil name and 
map symbol 


DfA*: 


Dudley------------ 


Jerauld----------- 


Durrs 


Dk*: 


Durrs 


Farms 


Elsme 


Ер»; 
Elsme 


tein 


tein--------- 


woprth-------- 


re 


ге----------- 


TABLE 13.--ENGINEERING INDEX PROPERTIES--Continued 


|Depth| USDA texture 
| 


| 

zn 
| | | 
| | | 
| 0-8 ІЗДЕ loam------- | 


oamy fine sand, |5М 
fine sand. | 


| 
| 
| 
| | A-6, | 
| | | | А-7 | 
| 8-21|С1ау loam, siltylCL, CH [А-7 | 
| | clay loam, | | | 
| | clay. | | | 
121-31 | Сјау loam, silty|CL, СН 14-6, А-ТІ 
| | clay loam, | | | 
] | clay. | | | 
а BP Loam, clay loam |CL, CH ens кт! 
| 0-5 |18116 loam------- ICL, CL-ML|A-4, А-6| 
| 5-171811%у clay, ICH, CL, 1А-7 
| | clay, clay | MH | | 
| | loam. | | | 
|17–60]5115у clay, ICL, CH, |А-Т | 
| | silty clay | MH | 
| | loam, clay | | | 
| | loam. | | | 
| 0-9 |Бовп---с-ссеесе- ICL, CL-ML|A-4, A-6l 
| 9-31|Loam, clay loam | СП 14-6, А-ТІ 
131- <60] Loan; clay loam Ш ipm еп 
| 
| 0-1 13115 10ап------- РО CL, JA-4, A-61 
| | | CL-ML | | 
| 1-12|Silty clay, с1ау| СН, MH [А-7 | 
|12-60|811%у clay, CH, CL, |А-Т | 
| | clay, clay | MH | | 
| | loam. | | 
| | | | | 
| | | | 
| 0-1 [Silt loam------- IML, CL, |А-4, A-6] 
| | | CL-ML | | 
| 1-12|Silty clay, с1ау| СН, MH [А-7 | 
Ji2-60|Silty clay, ICH, CL, |А-Т 
| | clay, clay | MH | | 
| | loam, | | 
| 
| 0-6 |Тоат----------—- IML, A-4, A-6| 
| | | CL-ML, | 
| | cL | 
| 6-22|Clay, silty clay|CH, MH |А-7 | 
|22-53|Clay, silty с1ау| СН, МН А-7 | 
id ре clay loam |SC, CL Het = 
| 0-16|Loamy fine sand |5М, 5М-5С|А-2, A-4| 
|16-45|Fine sand, 1оату|5М, SM-SClA-2, А-Ш| 
| | fine sand, | | | 
| | loamy sand. | | | 
|u5-60|Clay loam, silt |CL, SC, |А-4, | 
| | loam, very fine| CL-ML, | A-6, | 
| | sandy loam. | SM-SC | А-1 | 
| | | | | 
| 18 Loamy fine sand |5М, SM-SC/A-2, А-4| 
ҺС 5 | #1 пе sand, loamy|SM, 5М-5С|А-2, А-4| 
| | fine sand, | | | 
| | loamy sand. | | 
|45-60|С1ау loam, silt ICL, SC, 1А-4, | 
| | loam, very Гіпе| CL- -ML, | А-6, | 
| | sandy loam. | SM-SC | А-7 | 
| 0-6 |Sandy loam------ | SM |А-4 | 
| 6-60/L [А-2 | 
| | | | 
| | | | 


Зее footnote at end of table. 


| 
|CL-ML, CLÍA-!, 


sieve number-- 


[> 3 | 
linches| 4 | 10 | 40 | 200 
Pot 
зет 
9 А аи БИ Ба 
| | | 
0 аси ии о 65-85 
| | | | 
0 а 95-100 855100 68905 
| | | | 
0 Балалы рова 
o | 100 | 100 190-100160-100 
0 [2700257109 907109 55-95 
| | | 
0 Јаши ка Hn 0n 155-90 
| | | 
| ||| 
0 100 195-100185-100155-90 
0-5 195-100190-100180-100155-85 
0-5 ЗНО дан ард 
0 | 100 | 100 |85-100]60-90 
0 195-100195-100185-100165-95 
0 |95- 100195-1001855100160-95 
| | | 
| | | | 
| | | | 
0 | 100 Т 100 Бағаны 
0 195-1001|9 ees 100165-95 
0 Ве 10095- а aud 907 -95 
тқан 
0 | 100 | 100 го 
| | | 
0 1100 | 100 195- 100186- 95 
0 195-100195-100185-100| 80-95 
0 | el и а 
о | 100 190-100170-100115-45 
0 | 100 Та 
| 
| | | 
0 | 100 Шана 
| | | | 
| 1 || 
0 | 100 90-100170-100115-45 
0 | 100 Ме а -45 
| | 
0 | 100 190 100160-100 | 45-90 
ЭИ SE NM 
о 195-100|95-100|60-70 140-50 
0 | 5- Do рева [15-30 
| | | | 


Soil survey 


Liquid | Plas- 
limit | ticity 
| index 
Pot 
| 
30-45 | 5-20 
| 
40-60 | 15-35 
| 
| 
35-60 | 15-35 
| 
30-60 | 11-35 
25-40 | 5-15 
45-70 | 20-40 
| 
40-85 | 20-45 
| 
| 
25-10 | 5-15 
30-45 | 10-20 
30-45 | 10-20 
20-35 | 3-15 
50-85 | 20-55 
40-75 | 15-55 
| 
| 
20-35 | 3-15 
50-85 | 20-55 
40-75 | 5-55 
| 
25-40 | 5-15 
| 
50-70 | 20-10 
50-65 | 20-35 
30-45 | 12-27 
<25 | NP-5 
<25 | NP-5 
| 
| 
25-45 | 5-20 
| 
| 
<25 | NP-5 
<25 | NP-5 
| 
25-45 | 5-20 
| 
| 
--- | МР 
--- | NP 
| 
| 


Sanborn County, South Dakota 


| [Classification [Frag- Percentage passing ] 
Soil name and {Depth{ USDA texture | Iments | sieve number-- |Liquid | Plas- 
map symbol | | | Unified | AASHTO | > 3 | | limit | ticity 
| | |ineches| 4 | 10 | ho | 200 | | index 
| = | | | Eee | | | = | 
| 
ЕсА---------------- | 0-8 | Loam------------ IML, CL |А-Ц, A-6| 0 190-100185-100170-95 155-80 | 30-40 | 5-15 
Enet | 8-27|Loam, clay loam,|CL, ML, |А-4, А-6| 0 190-100] 85-100170-95 145-75 | 30-40 | 5-15 
| | sandy clay | SC, SM | | | | | | | | 
| | loam, | | | | | | | | | 
|27-60|Gravelly loamy {SW, |А-1, | о 160-90 |45-70 110-60 | 0-15 | «20 | NP-5 
І | sand, gravelly | SW-SM, | А-2, | | | | | | | 
| | sand. | SM, | А-3 | | | | | | | 
| | | sM-sC | | | | | | | | 
| | | | | | | | | | 
EdB* | | | | | | | | | | | 
Епеб-------------- | 0-8 |Loam------------ (ML, CL {A-4, A-6{ 0 190-100185-100170-95 155-80 | 30-40 | 5-15 
| 8-24|Loam, clay loam,|CL, ML, |А-4, A-6| 0 190-100185-100170-95 [45-75 | 30-40 | 5-15 
| | sandy clay SC, SM | | | | | | | | 
| | loam. | | | | | | | | | 
[24-60|Gravelly loamy |SW, ІА-1, | о 160-90 [45-70 110-60 | 0-15 | «20 | КР-5 
| | sand, gravelly | SW-SM, | А-2, | | | | | | | 
| | sand. SM, | А-3 | | | | | | | 
| bau MM NENNEN 
Delmont----------- | 0-5 |Loam------------ | CL 14-6, А-4| 0 190-100190- 150185 95 160-75 | 28-40 | 8-20 
| 5-12|Loam, fine sandy|SC, CL, |А-4, А-6| 0 180-100170-100150-100135-70 | 20-40 | 5-18 
| | loam, sandy | CL-ML, | | | | | | | | 
| | loam. | sM-sc | | | | | | | | 
|12-60|Sand and gravel,|SP, SM, |А-1, А-2| 0-5 160-100140-70 [15-50 | 0-30 | «25 | NP-5 
| | gravelly loamy | GP, ОМ | | | | | | | | 
| | sand, gravelly | | | [ | | | | | 
| | запа. | | | | | | | | | 
| | | | | | | | | | | 
Бес»; | | | | | | | | | | | 
Ебһап------------- | 0-9 [Loam------------ ICL lA-4, A-61 0 195-100190-100180-95 155-80 | 30-40 | 8-15 
| 9-24|Loam, clay loam |CL |А-6, А-1| 0-5 195-100195-100185-100155-80 | 30-45 | 10-25 
[Rest Toan, clay loam nm Ва | 0-5 АВА 135100] 5005 | 28-15 | 8-20 
А- » 
|| | МЕ NE NE NE NNNM | 
Clarno------------ | 0-6 |Loam------------ ICL, CL-ML| A-4, А-6| 0 | | 100 195-100185-100|55-90 | 25-40 | 5-15 
| 6-31|1оат, clay loam ІСІ lA-6, А-Т| 0-5 195-100190-100180-100155-85 | 30-45 | 10-20 
аш clay loam | СТ. |A-6, А-Ті 0-5 Де а ре ин | 30-45 | 10-20 
| | | 
Ға----------------- | 0-10| #1пе sandy loam 150, SM-SC|A-4 | о 195-100195-100160-90 [35-50 | 20-30 | 5-10 
Fedora 110-15|Sandy loam, fine{SC, SM, А-4, А-2| 0 195-100195-100|65-100125-45 | 15-30 | МР-10 
| | sandy loam, | SM-SC | | | | | | | | 
| | loamy sand. | | | | | | | | | 
115-48 | Запау loam, ICL, SC, |A-4, А-6] 0 195-100195-100160-95 135-65 | 20-35 | 5-15 
| | loam, fine | SM-SC, | | | | | | | | 
| | sandy loam. | сь-мь | | | | | | | | 
|48-60|Loamy fine запа, | 5М, [А-1, 1:0 160-100150-100130-75 | 5-25 | <25 | NP-5 
| | fine sand, | SP-SM, | А-2, | | | | | | | 
| | gravelly sand. | SM-SC | А-3 | | | | | | | 
ҰҺА---------------- | 0-6 |Loamy fine sand |SM, SM-SClA-2 | 0-5  |95-100190-100170-100115-35 | <25 | NP-5 
Forestburg | 6-28|Loamy sana, 15М, SM-SClA-2 | 0-5 195-100190-100170-100|15-35 | <25 | МР-5 
| | loamy fine | | | | | | | | | 
| | sand. | | | | | | | 
129-60] дап, с1ау 1оат ГЕ |е | 0-5 |9218) 385200 88-99 0059 | 30-45 | 8-20 
А- з 
| | | | А-7 | | | | | | | 
| | | | | | | | | | | 
FcB*: | | | | | | | | | | 
Fores tburg-------- | 0-6 [Loamy fine sand [SM, SM-SCÍA-2 | 0-5 195-100190-100170-100115-35 | «25 | NP-5 
| 6-28 | Loamy sand, |3М, SM-SC|A-2 | 0-5 |95-1001|90-100170-100115-35 | <25 | NP-5 
| | loamy fine | | | | | | | | | 
| | sand. | | | | | | | | 
[28-60|Loam, clay loam [CL [A-4, | 0-5 [95-100[95-100180-95 160-90 | 30-45 | 8-20 
| | | А-6, | | | | | | | 
| | | А-Т | | | | | | | 
| ! ! | | | | | 


See footnote at 
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end of table. 
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TABLE 13.--ENGINEERING INDEX PROPERTIES--Continued 


|| [Classification | ГЕгав- Percentage passing 1 | 
Soil name and |Depth| USDA texture | Iments | sieve number-- Паша | Plas- 
map symbol | | | Unified | AASHTO | > 3 | | T | limit | ticity 
| | | | | 1аснев | 4 | 10 | 40 | 200 | | index 
In Рес Pot 
| | | | | | | | | | | 
РсВ*#: | | | | | | | | | | | 
Ethan------------- | 0-7 |Loamy fine sand |SM, SM-SC|A-2 | 0 195-100195-100190-100115-35 | <25 | МР-7 
| 7-20|Loam, clay loam |CL 14-6, A-T| 0-5  |95-100195-100|85-100155-80 | 30-45 | 10-25 
[20760 -60| Loam, clay loam | СП ы” | 0-5 та чо 75- duds im 95 | 28-15 | 8-20 
A-6, 
| | А-Т | | | | | | | 
| | | | | | | | | | 
FoC*: | | | | | | | | | | 
Forestburg-------- | 0-6 |Loamy fine sand |SM, SM-SC|A-2 | 0-5 195-100190-100170-100115-35 | <25 | NP-5 
| 6-24|Loamy sand, |SM, SM-SC|A-2 | 0-5 ]95-100]90-100|170-100115-35 | «25 | NP-5 
| loamy fine | | | | | | | | | 
| | запа. | | | | | | | | 
еа дап, clay loam Ve ви | 0-5 100 35108005 Қай | 30-45 | 8-20 
А- > 
| | А-1 | | | | | | | 
| | | | | | | | | | | 
Ethan------------- | 0-7 |Loamy fine sand |SM, SM-SC|A-2 | 0 195-100|95-100190-100115-35 | <25 | КР-7 
| 7-20|Loam, clay loam | СП |А-6, А-Т| 0-5 195-100195-100185-100155-80 | 30-45 | 10-25 
га 60] Loam, clay loam |“ Ви | 0-5 [90100855100 [155100 [50533 | 28-15 | 8-20 
А-6, | 
| | | | A-7 | | | | | | | 
| | | | 1 | | | | | | 
Над#: | | і І І І | | | | | 
Hand-------------- | 0-9 |[Loam------------ ICL, CL-ML| A-4, A-6| 0 195-100185-100175-100|50-85 | 25-40 | 5-20 
| 9-24|Loam, clay loam,|CL, CL-ML|A-!, A-6| 0-5 195-100180-100175-100150-80 | 25-40 | 5-20 
| | silt loam. | | | | | | | 
|2h-60|Stratified silt {CL, CL-ML|A-!, A-6| 0-5 195-100180-100170-100150-80 | 25-40 | 5-15 
| | loam to fine | | | | | | | | | 
2.2. | SE ЖЕ ШЕ ТИБ NN | 
Bonilla----------- | 0-9 |Loam------------ ICL-ML, CL|A-4, А-6| 0 | 100 |95-100175-100150-90 | 25-35 | 5-15 
| 9-23|Loam, clay loam ІСІ, ІЛ-6, A-7] 0 | 100 195-1001|85-100160-90 | 30-45 | 10-22 
|23-33{Loam, clay loam ІСІ, 14-6, A-71 0-5  195-100195-100185-100160-90 | 30-45 | 10-22 
[33-60lstratified clay |CL-ML, |A-4, A-6| 0-5 195-100185-100170-95 140-90 | 20-35 | 5-15 
| | loam to fine | CL, | | | | | | | | 
| | sandy loam. SM-SC, | | | | | | | | 
| | | sc | | | | | | | | 
| | | | | | | | | | 
HbB*: | | | | | | | | | | | 
Hand-------------- | 0-9 |Loam------------ CL, CL-MLIA-4, A-6| 0 195-100185-100175-100150-85 | 25-40 | 5-20 
| 9-24|Loam, clay loam,|CL, CL-ML|A-!, А-6] 0-5 195-100180-100175-1001|50-80 | 25-40 | 5-20 
| | silt loam, | | | | | | | | 
|24-60|Stratified silt ІСІ, СЬ-МЬ| А-В, А-6| 0-5 Бы а а [30-80 | 25-40 | 5-15 
| | loam to fine | | | | | | 
жо NENENMMNEMNMNM 
Ебһап------------- | 0-9 |Loam------------ CL [А-4, А-6 0 195-100190-100180-95 |55-80 | 30-40 | 8-15 
| 9-24 | поат, clay loam ІСІ |А-6, А-ТІ 0-5 195-1001|95-100|85-100155-80 | 30-45 | 10-25 
ыы clay loam p ПЕ | 0-5 а 1001 835 -100175- 7100/507 -95 | 28-45 | 8-20 
А- E 
| || | А-7 | | | | | | | 
| | | | | | | | | 
Нев“: | | | | | | | | | | 
Houdek------------ | 0-8 nnd ------------ | ида ы | о ын о 837400160785 | 30-45 | 8-20 
А- » 
1 | | | А-7 | | | 
| 8-27 | Дау 1оап------- ісі А-6, А-7 0 195-100195-100185-100160-80 30-50 | 10-25 
127-60|Clay loam, loam |CL |156; А-Т| 0-5 |29=100] 235100 83510060789 | 30-50 | 10-25 
| 
Dudley------------ | 0-8 15116 loam------- pum 5. | 0 дэл ИР а и 30-45 | 5-20 
| | А-6, 3 
| | | | А-7 | | | | | 
| 8-21|С1ау loam, siltylCL, CH [А-7 0 195-100195-100185-100165-85 | 40-60 | 15-35 
| | clay loam, | | | | | | | 
| | clay. | | | | | 
|21-31|Clay loam, aieo le: CH 14-6, А-7] 0 195-100195-100185-100165-85 | 35-60 | 15-35 
| | clay loam, | | | | | | | 
| | clay. | | | | | | | | | 
131-60|Loam, clay loam | CH pesti к 0 ы жы ыы ы. | 30-60 | 11-35 
| | 


See footnote at end of table. 


Sanborn County, South Dakota 


TABLE 13.--ENGINEERING INDEX PROPERTIES--Continued 


Classification Frag- 
Soil name and |Depth| USDA texture | |ments 
map symbol | | | Unified | AASHTO | > 3 
| | | [inches 
In Pot 
| | | | | 
нави: І І І 
Houdek------------ | 0-8 |Іоап------------ ІСІ, CL-MLIA-4, ! 0 
| | | | А-6, | 
| | | | А-7 | 
| 8-27|Clay 1оап------- ICL |А-6, А-7| 0 
127-60| Сау loam, loam Іш ы RE 0-5 
| | 
Ебһап------------- | 0-9 [Loam------------ Ісі, |А-4, А-6| 0 
| 9-2!|Loam, clay loam | СП |А-6, А-ТІ 0-5 
124-60 |поам, clay loam [CL |А-1, | 0-5 
| | | | А-6, | 
| | | | А-7 | 
| | | | | 
HeA*, Нев»: | | | | [ 
Houdek------------ | 0-8 |Loam------------ ICL, CL-ML|A-4, | о 
| | | | А-6, | 
| | | | А-Т | 
| 8-27 | Сау loam------- Ісі 14-6, А-Т| 0 
УДА МУ loam, loam | | Ат 0-5 
Ргозрег----------- | 0-11lLoam------------ | съ 1А-4, A-6] 0 
111-30| Дау loam, siltylCL, ML |А-6, А-7] 0 
| | с1ау loam. | | | 
а со loam, loam ІШ js к 0-5 
| 
Hf А# | | | | | 
Houdek------------ | 0-8 |Loam------------ ICL, CL-MLIA-4, | o 
| | | | А-6, | 
| || | А-Т | 
| 8-27! С1ау 1оап------- | CL 1А-6, А-Т 0 
| ЕРУ loam, loam LEE pesa А-1 0-5 
Stickneg---------- | 0-10 Поам, silt loam [cL ЇА-4, A-6| 0 
|10-31|Clay loam, silty{CL, CH, |A-6, A-7| 0 
| | clay, clay. | MH | | 
131-60|С1ау loam, loam |CL, CH, |А-6, А-7) 0-5 
Pi Eod NE 
Hk----------------- | 0-3 [Silt loam------- IML, CL |А-4, | 0 
Hoven | | | | А-6, | 
| || | А-7 | 
| 3-31|5114у clay, ICH, МН, |А-7 | 0 
| | clay, clay | cL | | 
| | loam. | | | 
131-60] 5116у clay, ICL, CH |А-6, 4-71 0 
| | clay, clay | | | 
| | loam. | | | 
| | | | | 
HmA* : | | | | 
Ноуеп------------- | 0-3 15116 1оаш------- IML, CL |A-5, | 0 
| | | А-6, | 
| І | А-Т | 
| 3-3115114у clay, | сн, MH, 14-7 | 0 
| | elay, clay | CL | | 
| | loam. | | | 
|31-60|Silty clay, ICL, сн 14-6, АТ 0 
| | clay, clay | | | 
| | loam. | | | 
Durrstein--------- | 0-1 |5116 l1oam------- IML, CL, |А-Щ, А-6| 0 
| | | CL-ML | | 
| 1-12|Silty clay, clay|CH, MH |А-7 | o0 
|12-60|Silty clay, ICH, CL, 14-7 го 
| | clay, clay | МН | | 
| | | | 


| loam. 
| 


Зее footnote at end of table. 


Percentage passing 
sieve number-- 


10 | 40 | 200 
|| 
паши Све адас 


| | | 
5-100 |95-100185-100160-80 
55100195500 зі eds 


| 
5-100190-100180-95 |55-80 
5-100195-100185-100|55-80 
0-100] 85-100175-100150-95 


мом мо мо 


5-100195-100185-100160-80 
25100 он 185100160580 


9 
9 
95-100 [95-100 | 85-100160-90 
95-100 195-100 |85-100 1 60-90 
9 


| 
са а dd [52-8 


| | | 
394100 1955100185+100]60-85 
| | | 
95-100195-100185-100160-80 
95=100195=100188-100100=80 


| 
|95-100185-95 160-90 
Баш ма ар 


ds а а ad 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
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| 
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| 
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|Liquid | Plas- 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
ol 
| 
| 
0| 
| 
| 


0 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 
| 
0| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


limit 


РЕ 
30-45 
30-50 


30-50 
30-40 
30-45 
28-45 
30-45 
30-50 
30-50 
25-10 
35-50 
30-50 
30-45 
30-50 
30-50 
30-40 


35-60 
35-55 
27-45 
45-80 


35-75 


27-45 
45-80 


35-75 


50-85 
40-75 


| | | 
100 | 100 1303100175593 
| | | 
100 а ВОО 
| 
| | | 
ар еи Меш 
| | | 
көме 
100 | 100 лее 
| | 
100 А Да. 
| | | 
о ачан 
жи не 
100 | 100 ео 20-35 
| 
95-100|95-100|85-100[65-95 
935100937100 Уа О РОГА 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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| 
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| 
| 
| 
| 
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| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


ticity 
index 


8-20 


10-25 
10-25 


8-15 
10-25 
8-20 
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TABLE 13.--ENGINEERING INDEX PROPERTIES--Continued 


Classification rag- 
Soil name and |Depth| USDA texture | T Iments | 
map symbol | | Unified | AASHTO | > 3 | 
| | linches | 
n Pet 
I7 | | | | | 
Та*: ie | | | | | 
Ipage------------- | 6 |Loamy fine sand |SM [А-2 | о 
| -60|Fine sand, loamy|SM, SP-SM|A-2, A-3| 0 | 
| | запа, запа. | | | | 
| | 
Els--------------- | 0-8 |Loamy fine sand |5Р-5М, SM|A-2, А-3] 0 | 
| 8-601Еіпе sand, loamy|SP-SM, 5М|А-2, A-3] 0 | 
| | sand. | | | | 
| | | | | 
2а----------------- | 0-10|Silty clay------ |CH, MH |А-7 [ 0 
James {10-60|Silty clay, ICL, CH, |А-7 | o | 
| | clay, silty | MH | | | 
1 | clay loam. | | | 
| 
Га----------------- | 0-1715116у clay loam |CL, СН |А-7 | 0 | 
Тато | ML, МН | | | 
|17-60|Silty clay loam,|CL, CH, |А-Т, А-6| 0 | 
| | silt loam, | ML, MH | | | 
| | silty clay. | | | | 
Т----------------- | 0-2 |Fine sandy loam ISM, lA-2, A-4] 0 | 
Lute | | | SM-SC, | | | 
| | | ML, | | | 
| | | cL-ML | | 
| 2-16| запду clay loam,|ML, SM, {A-4, А-6| 0 | 
| | fine sandy | sc, CL | | | 
| | loam. | | | 
|16-60| Stratified very IML, CL, |А-1, | о 
| | fine sandy loam| SM, SC | А-2 | | 
| | to loamy sand. | | А-В | | 
1 
Іс----------------- | 0-2 |Fine sandy loam |SM, |А-2, А 0 
Lute | | | SM-SC, | | | 
| | | ML, | | | 
| | | CL-ML | | | 
| 2-17|Sandy clay 1оат,|МЬ, SM, 1А-4, А-6| 0 | 
| | fine sandy | sc, cL | | | 
| | loam, | | | | 
[17-60|Stratified very |ML, CL, |А-1, | о | 
| | fine sandy 1оап| SM, SC | А-2 | 
| | $0 1оату запа. | | А-В | | 
LdA*; | | ! | | | 
Lute-------------- | 0-2 |Fine sandy loam |SM, |А-2, A-4} 0 | 
| | | sM-sc, | | | 
і І | ML, | | | 
| | | CL-ML | | | 
| 2-16|Sandy clay loam,|ML, SM, |А-4, А-61 0 | 
| | fine sandy | sc, cL | | | 
| | loam. | | | 
4116-60|Stratified very |ML, OL, 1А-1, | о | 
| | fine sandy loam) SM, SC | А-2 | | 
| | to loamy sand. | | А-4 | | 
| 
Whitelake--------- | 0-8 |Fine sandy loam |SM, lA-2, А 0 | 
| | | SM-sc, | | | 
| | ML, | | | 
| | | CL-ML | | | 
| 8-12|Fine sandy loam,|ISM, SM-SC|A-2, A-4| 0 | 
| sandy loam, | | | | 
| loamy fine | | | | 
| | запа. | | | | 
112-27 | Sandy. clay loam,lSM-SC, 1А-4, A-6| 0 | 
| | fine sandy | CL-ML, | | | 
| loam. | sc, cL | | | 
|27-60|Stratified sand |ML, CL, |А-2, А-4| 0 | 
| to silt loam. | SM, SC | | | 
| 


Зее footnote at 


end of table. 
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100 
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Percentage passing 


90-100190-100 


| 
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| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


sieve number-- 


10 | 40 | 200 
| 
100 150-75 115-35 
100 50-70 5-30 
8 Ей 
100 86-100|85-190 
100 90-100|85-100 
| 
100 95-100185-95 
100 95-100 85-95 
| 
100 10-100130-55 
100 в0-100135-55 
100 15-1001 15-55 
| 
100 70-100130-55 


100 145-100115-55 
| 

100 170-100130-55 
| 

100 во-100135-53 

100 MEE. 
| 

100 110-100130-55 
| 

100 170-100130-50 
| 

100 кл 
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|Liquid | Plas- 


limit | ticity 
| index 
Pct 
| 
| 
--- | № 
--- | № 
| 
| 
--- | NP 
--- | NP 
| 
50-80 | 20-45 
45-80 | 20-10 
| 
40-65 | 14-35 
35-60 | 10-35 
| 
20-30 | 2-10 
| 
20-35 | 2-15 
| 
15-30 | МР-10 
| 
20-30 | 2-10 
| 
20-35 | 2-15 
| 
15-30 | NP-10 
| 
| 
| 
20-30 | 2-10 
| 
20-35 | 2-15 
| 
15-30 | NP-10 
| 
<25 | NP-5 
| 
| 
<25 | NP-5 
| 
25-36 | 6-17 
| 
15-35 | МР-12 
| 
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TABLE 13.--ENGINEERING INDEX PROPERTIES--Continued 


Г Olassification Тегар- | Percentage passing T 
Soil name and [Depth| USDA texture | |nents sieve number-- [Liquid | Plas- 
map symbol | | | Unified | AASHTO | > 3 | | limit | ticity 
| | | | linches| à | 10 | 40 | 200 | | index 
ЕЕ "l1 dL med НИ 
| | | | | | | | | | | 
ба----------------- | 0-6 ІҒіпе sandy loam |SM [А-4 | o 95-100195-100160-70 140-50 | --- | NP 
Orwet | 6-6011оату fine sand,|SM |А-2 | о 195-100195-100|51-85 115-30 | --- | NP 
| | fine sand. | | | | | | | | | 
| | ! | | | | | | | | 
Ра*. | | | | | | | | | | | 
Pits | | | | | | | | | | 
| | | | | | | | | | | 
Sa* | | | | | | | | | | 
Shue-------------- | 0-15|Loamy fine sand ISM, lA-2, А-3 0 | 100 195-100175-100| 5-35 | <25 | МР-5 
| | | sM-sc, | | | | | | | | 
| | за SM | | | | | | | | 
|15-29!Loamy sand, 18 |А-2, А-Зі 0 | 100 195-100175-100| 5-35 | <25 | NP-5 
| | 1оату Ғіпе | и 50, | | | | | | | | 
| | sand, fine | SP-SM | | | | | | | | 
| запа. | | | | | | | | | 
аи Clay loam, loam hae ML ри | 0-5 НЫ а ы | 30-45 | 5-20 
А- E 
| | Қал И ТИП ЖИН | 
Пау15оп----------- | 0-7 |Fine sandy loam |CL-ML, СЬ| А-В, A-6| 0 195-100|95-100185-95 |60-75 | 25-40 | 5-20 
| 7-40|Loam, clay loam |CL, CL-ML| А-8, A-6| 0 195-100195-100185-100160-80 | 25-35 | 5-15 
|40-60|Stratified clay [CL-ML, |A-4, A-6! 0-5 190-100180-100|65-95 140-75 | 20-35 | 5-15 
| | loam to sandy | CL, | | | | | | | | 
! | loam. | SM-SC, | | | | | | | | 
| | | SC | | | | | | | і 
| | | | | | | | | | 
A | 0-12|Loamy fine sand |SM 14-2 | 0 | 100 |95-100175-100| 5-35 | <25 | NP-5 
Shue Variant | SM-SC, | | | | | | | | 
| | | SP-SM | | | | | | | | 
|12-36| Loamy fine запа, | 5М, |А-2, А-31 0 | 100 195-100175-100)| 5-35 | <25 | NP-5 
| | fine sand, | SM-Sc, | | ] | | | | | 
| | loamy sand. | SP-sM | | | | | | | | 
]36-60]S11t loam, silty|CL, ML | -- | 0 1100 195-100190-100170-1001 30-45 | 5-20 
| | clay loam, clay| | | | | | | | | 
ME n | | ее | 
Та----------------- | 0-14|Loamy fine sand |зм, [А-2 | 0 | 100 195-100150-80 110-35 | «25 | МР-5 
Tetonka | | | sM-sc, | | | | | | | | 
| | | SP-SM | | | | | | | | 
114-33 | Сјау, silty еу сы CH, jp | 0 | 100 | 100 1957100807100] 40-65 | 15-30 
| ML, MH 
|33-60|С1ау loam, clay (CL, CH, |А-6, А-7| О | 100 190-100180-100165-95 | 35-65 | 15-30 
| | | ML, МН | | | | | | | | 
| | | | | | | | | | | 
Tb----------------- | 0-131511% loam------- IML, CL [А-4, А-6 0 | 100 | 100 [95-100|80-100| 27-40 | 5-15 
Tetonka [13-16|Silty clay loam |CL 14-6, A-71 0 1.100 | 100 190-100|80-100| 30-50 | 10-25 
|16-49|С1ау, silty іс, CH, |А-Т | 0 | 100 |95-100|185-100[65-100| 40-70 | 15-35 
| | elay, clay | МН, ML | | | | | | | | 
| | loam. | | | | | | { | 
149-60 | Сау loam, siltylCL, CH lA-6, А-7] 0 | 100 195-100180-100|155-95 | 30-60 | 11-30 
| | clay, clay. | | | | | | | | 
] | | | | | | | | | 
Тед»; | | | | | | | | | | | 
Тебопка----------- | 0-13|Silt 1оап------- IML, CL |л-і, А-6| 0 | 100 | 100 195-100180-100| 27-40 | 5-15 
|13-16|S11ty clay loam {CL |A-6, А-7! 0 1100 | 100 190-100180-100| 30-50 | 10-25 
116-89 | Дау, silty ісі, CH, |А-7 | o 1100 195-100185-100165-100| 10-70 | 15-35 
| | clay, clay | Mi, ML | | | | | | | | 
| | loam. | | | | | | | | | 
149-60 | слау loam, siltylCL, CH 1А-6, А-7| 0 | 100 195-100180-100155-95 | 30-60 | 11-30 
МЕ и КЕИ И эш 
Davison----------- | 0-8 |Loam------------ |CL-ML, CL|A-4, А-6] 0 195-100|95-100185-95 [60-75 | 25-40 | 5-20 
| 8-28|Loam, clay loam |CL, CL-MLIA-4, A-6| 0 195-100195-100185-100160-80 | 25-35 | 5-15 
128-60| p -4, di 0-5 |9 | 1001 | 25-40 | 5-20 
| | 


Loam, clay loam |с-мь, CL 5- ш: 100 Pd 
| 


See footnote at end of table. 
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TABLE 13.--ENGINEERING INDEX PROPERTIES--Continued 


1 1 Classification Frag- | Percentage passing 
Soil name and |Depth| USDA texture | 1 Iments | sieve number-- [Liquid | Plas- 
map symbol | | | Unified | AASHTO | > 3 | | | { limit | ticity 
| | | | finches] 4 | 10 | 40 | 200 | | index 
In | Pct Pct 
| | | | | | | | | | | 
Тед»: | | | | | | | | | | 
Clarno------------ | 0-8 ILoam------------ lon, CL-ML|A-h, A-6| 0 | 100 195-100185-100155-90 | 25-40 | 5-15 
| 8-30iLoam, clay loam |CL |А-6, A-7| 0-5 195-100190-100180-100155-85 | 30-45 | 10-20 
130- па а clay loam [CL pens в 0-5 pes ne 205 icis ud ся -80 | 30-45 | 10-20 
| 
Та--------е-------- | 0-15|Fine sandy loam ee [А-А | 0 | 100 | 100 12051901 eee | 20-35 | 3-10 
Tetonka Variant | | SM-SC, | | | | | | | 
| | | SC | | | [ | | | 
115-19| #4пе sandy loam,|SM, ML |А-2, А-4] 0 | 100 | 100 190- ion нші 55 | <30 | NP-7 
| | loamy fine | | | | | | | | 
| | sand, loamy | | | | | | | | | 
| | sand. | | | | | | | | | 
|19-3!|Sandy clay Ховт, 150, |А-4, A-6| 0 |100 | 100 190-100135-55 | 25-40 | 5-15 
| | fine sandy | sM-sc, | | | | | | | | 
| | loam. | CL, | | | | | | | | 
| | | CL-ML | 1 | | | | | | 
134-42 |Ріпе sandy loam,|SC, SM, |4-4, А-6| 0 | 100 195-100190-100135-50 | 20-35 | 3-11 
| | sandy clay | SM-SC | | | | | || | | 
| | loam, sandy | | | | | | | | | 
| | loam. | | | | | | | | | | 
|42-60| Loamy fine запа, | 5М {А-2 | 0 | 100 195-100190-100115-30 | «30 | NP-5 
| | loamy sand, | | | | | | | | 
| | fine sand. | | | | | | | | 
| | | | | | | | | | ) 
УаС---------------- | 0-5 |Fine sand------- |8М, |А-2, А-3| 0 |100 | 100 [70-100] 2-25 | --- | NP 
Valentine | | | SP-SM, | | | | | | | | 
| | |. ЗР | | | | | | | | 
| 5-60|Fine sand, loamy|SM, |А-2, А-З 0 | 100 | 100 195-100| 2-20 | --- | NP 
| | fine sand. | SP-SM, | | | | | | | | 
| | | SP | | ] | | | | | 
| | | | | | | | | | | 
ам аи | 0-8 |Fine sandy loam |5М, SM-SC|A-2, А-4| 0 195-100195-100170-100130-50 | <25 | NP-5 
Wann | 8-43 | Ѕапау loam, Ғіпе|5М, SM-SC|A-2, А-4} 0 195-100195-100160-100120-50 | «25 | МР-5 
| | sandy loam. | | | | | | | | 
gus Loamy fine sand [em [ee 0 uc 1001955100110-100 01535 | <20 | МР 
Wbt: | | | | | | | | | | 
Wann--------- -----| 0- зи ----------- Perm оа 0 | > 1001357 а бина сн 75 | 15-30 | 2-15 
cL 
|17- Ші loam, finelSM, SM-SC|A-2, А-4| 0 195-100 |95- 100/695 100120-50 | <25 | МР-5 
sandy loam. | | | | | | 
|42- Те fine sand |SM шы | 0 P" 5- но здав ыы а | <20 | МР 
| 
Lamo-------------- | 0-17|Silty clay loam |CL, CH, jt | 0 | 100 | 100 Е відо | 40-65 | 14-35 
| ML, МН 
\17-60|Silty clay 1оат, |С, CH, |А-7, А-6] 0 | 100 | 100 195- 790 535 95 | 35-60 | 10-35 
| | silt loam, | ML, MH | | | | | | | 
| | silty clay. | ] | | | | | | ] 
| | | | | | | | | | | 
WcB*: | | | | | | | | | | | 
Whitelake--------- | 0-8 |Fine sandy loam |8М, |А-2, А-4| 0 | 100 | 100 170-100130-55 | <25 | NP-5 
| | | sM-sc, | | | | | | | | 
| | | ML, | | | | | | | | 
| | CL-ML | | | | | | | | 
| 8-12|Fine sandy loam,|SM, SM-sClA-2, А-А] 0 | 100 | 100 170-100|30-50 | «25 | NP-5 
| | запау 1оам, | | | | | | | | | 
| | loamy fine | | | | | | | | | 
| | sand. | | | | | | | | 
112-27 | Западу clay loam,|SM-SC, 14-4, А-6 0 | 100 | 100 160–100135-55 | 25-36 | 6-17 
| | fine sandy | CL-ML, | | ] | | | | | 
| | loam. | sc, cL | | | | | | | | 
ааа Serat төй sand IML, CL, | asal 0 | 100 [33710960100 [20-65 | 15-35 | МР-12 
| | | | 1 | | | | 


| to silt loam. | SM, SC 


See footnote at end of table. 
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TABLE 13.--ENGINEERING INDEX PROPERTIES--Continued 


| Classification Пепе. Percentage passing T 
Soil name and |Depth| USDA texture | | [ments | sieve number-- |Liquid | Plas- 
map symbol | | | Unified | AASHTO | > 3 | | 1 | limit | ticity 
| | | | linches| 4 | 10 | 40 | 200 | | index 
in Pot PoE 
| | | | | | | | | | | 
WcB*: | | | | | | | | | 
Woonsocket-------- | 0-12|Fine sandy loam |SM, ML, |А-4, А-2] 0 | 100 195-100185-100130-55 | 20-30 | NP-7 
| 1 | sM-sc, | | | | | | | | 
| | | CL-ML | | | | | | | 
112-28 | Sandy clay loam,|SC, SM-SC|A-4, А-2| 0 | 100 | 100 165-90 [30-50 | 25-35 | 5-15 
sandy loam, | | | | | | | | | 
| | fine sandy | | | | | | | | | 
| loam. | | | | | | | | 
128-60 | Loamy fine sand,|SP-SM, 14-2, A-3] 0 | 100 195-100150-85 | 5-30 | <25 | NP-5 
| | loamy sand, | SM, | | | | | | | 
| | запа. | SM-SC | | | | | | | | 
Wd----------------- 0-12|Ріпе sandy loam |SM, ML, IA-4, А-2| 0 | 100 195-100185-100130-55 | 20-30 МР-7 
Woonsocket | | | SM-SC, | | | | | | | 
| | | сь-мь | | | | | | | 
|12-28| Sandy clay loam,|SC, SM-SC|A-4, А-2| 0 | 100 | 100 165-90 [80-50 | 25-35 5-15 
| |:sandy loam, [ | | | | 
| fine sandy | | | | | | | | 
| | loam. | | | | | | | | 
28-60|Loamy fine sand,|SP-SM, | |А-2, А-3| 0 | 100 195-100150-85 | 5-30 <25 NP-5 
| | loamy sand, | ; | | | | | | | 
| | fine sand. | SM-SC |. | | | | | | | 
We----------------- 0-1018116 loam------- |cL ТА D A-6| 0 | 100 | 100 195-100185-95 35-45 12-20 
Worthing |10-351511%у clay, ICH, MH ТА | 0 | 100 | 100 95-100185-100| 50-70 22-35 
| silty clay | | | | | | 
| | loam. | | | | | | | 
135-60|Silty clay, ICL, CH |A-6, A-7| 0 | 100 195-1001|90-100170-95 | 35-60 | 20-35 
| | silty clay | | | | | | | | 
| | loam, clay | | | | | | | 
ЖЕ си | | MEN О ОИ NEM | 
Wk----------------- | 0-10|5116 loam ICL | A-7 | 0 | 100 | 100 |95-100]85-95 | 40-50 | 15-25 
Worthing |10-35|Silty clay, claylCH [А-7 | о | 100 | 100 195-1001|80-100| 50-70 | 25-40 
135-60|Silty clay, ICL, CH, |A-7 ро | 100 [95-100|90-100|70-95 | 10-65 | 15-30 
| | silty clay | ML, MH | | | | | | | 
| | 1оат, с1ау | | | | | | | | 
| | loam. | | | | | | | | 
| | | | | | | | | | 


# See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 14.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS 


Absence of an entry 


Entries under "Erosion factors--T" apply to the entire 
à] 


Entries under "Wind erodibility group" apply only to the surface layer. 


indicates that data were not available or were not estimate 


[The symbol < means less than; > means more than. 
profile. 
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TABLE 14.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 
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TABLE 14.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


Erosion 
Soil name and  |Depth|Permeability|Available| 301.1. | Salinity | Shrink- | factors | Wind 
map symbol | | | water | reaction | | swell | lerodibility 
| | | сарас Бу | | {potential | K | т | rou 
| in | In/hr | СУАТ pH | Mmhos/em | 
| | | 
Wd--------------- | 0-12] 2.0-6.0 10.14-0.171 6.1-7.3 | «2 0.20 | 4 | 3 
Woonsocket 112-28] 0.6-2.0 19.15-0.20| 6.1-7.8 | <2 0.20 | 
и 2.0-20 006-010] 7.4-8.4 | <2 0.15 | | 
| | 
Ме--------------- | 0-10| 0.2-0.6 |0.19-0.22| 5.6-7.3 | <2 0.37 5 | 6 
Worthing 110-35] 0.06-0.2 [0.13-0.18] 6.1-7.3 | <2 0.37 | 
paeem 0.2-0.6 [portes | 7.4-8.4 | 2-8 0.37 | 
| 
Ұк--------------- | 0-10] 0.2-0.6 10.19-0.221 5.6-7.3 | <2 0.37 5 | 8 
Worthing 110-351 0.06-0.2 10.13-0.181 6.1-7.8 | <2 0.37 | | 
ae 0.2-0.6 10.11-0 Ші 7.4-8.4 | 2-8 0.37 | 


й | 
| | | | | 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Sanborn County, South Dakota 


"apparent," and "perched." 


indicates that the feature 1s not a concern] 


Foo din 


Soil name and 
map symbol 


АЗА, 
Alwilda 


Ар#; 
Artesian--------- 


Farmsworth------- 


Carthage 


CbA*: 
Carthage--------- 


CcB*: 


Clarno 


CnB*: 
Clarno----------- 


Dudley----------- 


CmB* : 
Clarno----------- 


CoA*: 
С1агпо----------- 


185 
TABLE 15.--SOIL AND WATER FEATURES 
[The definitions of "flooding" and "water table" in the text explain terms such as "rare," "brief," 
The symbol < means less than; > means more than. Absence of an entry 
1 High water table Г Risk of corrosion 
Frequency | Duration | Months | Depth | Kind [Months |Uncoated |Concrete 
| | | | | steel 
РЕ 
| | | | | | | 
Мопе-------- | --- | --- 126.0 | --- | --- |Moderate |Low. 
| | | | | | 
| | | | | | | 
1 | | | | 
None-------- | --- | --- 13.0-6.0| ApparentiOct-Jul|High----- |Moderate. 
| | 
Ваге-------- | --- | --- 13.0-6.0| Apparent | Oct-Jun | High----- |Moderate. 
| | | | | 
None-------- | --- | -- | 26.0 | --- | ---  |High----- |Moderate. 
| | | | | | | 
| | | | | | | 
| | | | | | 
Мопе-------- | --- | --- | 26.0 | --- |1--- | High----- |Moderate. 
| | | | | | 
Мопе-------- | --- | --- 156.0 | —- | --- |Moderate |Moderate. 
| | | | | | 
Мопе-------- | --- | --- 126.0 | --- | --- {Moderate |Low. 
| | | | | | 
| | | | | | 
шаа BETET ----- | Apr-Oct | >6.0 | --- | --- еее | Low. 
| | 
| | | | | 
None-------- | --- | --- |2.5-Ш. кеа ar-Jun пвп ----- шы 
| | 
| | | | | | | 
| | | | | | 
None-------- | --- | --- |2.5-8.0|Регспеа {Mar-Jun|High----- |Moderate. 
| | | | | | 
None-------- | --- | --- | >6.0 | --- | ~ | High----- IModerate. 
| | | | | | 
| | | | 
None-------- | --- | --- |2.5-4.0|Perched | Маг-7 un|High ----- |Moderate. 
| | | | | 
Мопе-------- | --- | --- 126.0 | --- | - | ----- | Moderate 
| | | | 
Occasional |Long------ | Mar-Oct | 0-3.01Аррагеп%|0с%- Tun ен ----- pun 
| | | | | 
| | | | | 
Егеачеп&---- | Long------ | Mar-Oct | 0-3. Bu ig — ----- | High 
| | | | | | 
| | | | | | | 
None-------- | --- | --- | 26.0 | --- | --- | High----- [Moderate 
| | | | | 
| | | | | | | 
| | | | | 
Копе-------- | --- | --- | >6.0 | --- | --- | High----- |Moderate. 
| | | | | 
| Веедџепе---- |Уегу brief| Apr-Oct |3.0-6.0|Perched lOct-JunlHigh----- рада 
| | | | | 
| | | | | | 
Мопе-------- | =e- | --- | 26.0 | --- | --- | High----- |Moderate. 
| | | | | | 
None-------- === | --- | >6.0 | --- | --- | High----- | High 
| | | | | | 
| | | | | | 
Копе-------- --- | --- | >6.0 | --- | --- |High----- |Moderate. 
| | | | | 
Копе-------- --- | --- | >6.0 | --- | --- |Moderate |Moderate. 
| | | | | 
| | | | | | | 
Мопе-------- --- | --- | >6.0 | --- | --- |High-----|Moderate. 
| | | | | 


| Нуаго1о51 | 
| group 


Зее footnote at end of table. 
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TABLE 15.--SOIL AND WATER FEATURES--Continued 


_ Floodin High water table Risk of corrosion 
Soil name and {Hydrologic} 
map symbol group | Frequency | Duration | Months | Depth | Kind [Months |Uncoated [Concrete 
| | | | | | | | steel | 
=_=; зраз аж чо З Е 
| | | | | | | | | 
Сол»: | 1 | | | | | | 
Рговрег---------- | В | Frequent----| Very а Осъ- Тип | -6.0 | Регспей |Oct-Jun|High----- |Moderate. 
| | | | | | 
БаВ--------------- | В | None-------- | --- | --- 156.0 | --- | - | Модегаве |Low. 
Davis | | | | | | | | 
| | | | | | | | | 
Db---------------- B |Копе-------- | --- | =-=- 11.5-6.0|Perched |Mar-Jun|High----- |Moderate. 
Davison | | | | | | | | 
| | | | | | | | | 
De---------------- | В | None-------- | --- | -- 13.0-6.0 | Apparent | 0сЪ- Тип | Нішһ----- | Модега е. 
Davison Variant | | | | | | | | 
| 
DdA--------------- | B | Копе-------- | --- | --- | 26.0 | --- | --- |Модегафе Шок. 
Delmont | | | | | | | | 
| | | | | | | 
ред, ПеВ---------- А |Мопе-------- | --- | --- 1»6.0 | --- | --- | Low------ | Low. 
Doger | | | | | | | | | 
| | | | | | | | 
DfA*: | | | | | | | | | 
Dudley----------- | D | None-------- | --- | --- | >6.0 | --- | --- | ЕН ----- |High. 
| | 
Jerauld---------- | D pans -------- | --- | --- | >6.0 | --- | --- ші ----- (Moderates 
С1агпо----------- | В | None-------- | --- | --- | >6.0 | --- | --- puter ----- арии 
| 
Dh---------------- | р | Frequent----|Brief----- | Apr-Oct 1+.5-1,.5| Apparent |Oct-Jun|High----- |High. 
Durrstein | | | | | | | | 
| | | | | | | | | 
Dk*: | | | | | | | | | 
Durrstein-------- | D а и Apr-Oct ОН ООА ВЕСЕ ace ЛИ TUB ----- | High. 
| | 
Farmsworth------- | р ipee -------- | --- | --- Ба ағы ----- IModerate. 
| | 
Еа---------------- | А |Моле-------- | --- | --- 1 .5-2.5 | Регспед |Mar-Jul|High----- | Мойега е. 
Elsmere | | | | | | | | | 
| | | | | | | | | 
Eb*: | | | | | | ] | | 
Elsmere---------- | А eae -------- | --- | --- ее | Маг- Јо1 | High----- |Moderate. 
| | | | 
Orwet------------ | A/D |Rare-------- | --- | --- | Неј о о ----- аи 
| | 
ЕсА--------------- | В | None-------- | --- | --- | >6.0 | --- | --- [Moderate |Low. 
Enet | | | | | | | | | 
| | | | | | | | | 
EdB*: [ | | | | | | | | 
Епе(------------- | в [Aene -------- | --- | --- | >6.0 | --- | --- | Модега е Іші 
| | 
Delmont---------- | В еле -------- | --- | --- | >6.0 | --- | --- | Moderate pom 
Бес»: | 1 | | | | | | | 
Ethan------------ | B ее -------- | --- | --- | >6.0 | --- | --- мн |Модегађе. 
| 
Clarno----------- | в рода -------- | --- | --- 156.0 | --- | --- іші ----- |Moderate. 
| | | | | | 
Ва---------------- | B/D |None-------- | --- | --- 11.0-4.0| Аррагел |Oct~-Jun|High-~--- | Low, 
Fedora | | | | | | | | 
| | | | | | | | 
Брест еккен | А [Мопе-------- | --- | === |2.5-4.0|Perched |Mar-Jun|Moderate |Moderate. 
Forestburg | | | | | | | 
| | | | | | | | | 
Ров», Бебі: | | | | | | | | | 
Forestburg------- | A | None-------- і --- | --- |2.5-4.0|Perched |Mar-Jun|Moderate | Мойега е. 
| | | | |> | | | | 
Ethan------------ | В | None-------- | --- | --- | »6.0 | --- | --- |Moderate |Moderate. 
| | | | ] | 
Над»: | J | | | І | І І 
Hand------------- | B | None-------- | --- | --- | >6.0 | --- | --- [High ----- |Moderate. 
| | | 


Зее footnote at end of table. 
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Soil name and 
map symbol 


TABLE 15.--SOIL AND WATER FPFEATURES--Continued 


| Hydrologic| 
| group | Fre 
| 


quency 


Floodin 


| Duration 


Months 


High water table 


| Depth | Kind 
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Risk of corrosion 


[Uncoated (Concrete 
steel | 


Months 


| | 
тури зи вик ME MEE 2E ME ЖА: ЖАНЫ 


Над? : 


Воп111а--------- 


Нев% 


наве: 


HeA*: 


Prosper--------- 


НРАЄ: 


Houdek---------- 


Stickney-------- 


See footnote 


| 
Frequent----|Very brief 


| 
| 
-| B | 
| | | 
| | | 
-! В |None-------- | == 
| | | 
-| В |Мопе-------- ECT 
| | | 
| | | 
-| B |Мопе-------- | === 
| . | | 
-1 D | None-------- | -- 
| | | 
| | | 
-| B |None-------- | === 
| | | 
-| B |Мопе-------- | — 
| | 
| | | 
-1 в |Мопе-------- | = 
| | | 
- | в | Frequent----|Very brief 
| | 
| | 
-| B |None-------- === 
| | | 
- | В |Frequent----|Very brief 
| | | 
| | | 
-| B | №опе-------- | ee 
| | | 
-i C |None-------- E 
| | 
-| D ове з long 
| | 
| | | 
| | | 
-| D | Frequent----|Very long 
| | 
-| D ПРИ НАШЕ впаде а ЕНИ 
| | 
| | | 
E A |None-------- | заз 
І | | 
-| A | Мопе-------- ME 
| | | 
-| D пра Long ыы 
| 
| | | 
E с тая Те ----- 
| | | 
-| D |Rare-------- |1, 222 
| | | 
| | | 
E D шын ty long 
| | | 
| | | 
-1 р |Мопе-------- | === 
| | | 
-1 в |Копе-------- | wee 
| | 
-| A/D шы -------- ME 
| 


at end of table. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Apr-Oct 


Oct-Jun 


Oct-JIun 


Mar-Jul 


Mar-Jul 
Apr-Oct 


Mar-Oct 


Mar-Aug 


| 
| | 

аи пада 
| | 
| >6.0 | 


| >6.0 


3.0-6.0 | Perched 


0 
-6.0 | Perched 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
>6.0 | 
| 
| 
| 
| 
| 
| 
| 
| 
>6.0 | 
| 


>6.0 --- 
+1-1.5 | Perched 
| 
| 


| 
+1-1.5 | Perched 


| 
1.5-3.5 | Apparent 
| 


| 
1.0-5.0 | Регсреа 
| 


1 
ве 
| 
| 
1.0-5.0 | Регсней 
2.0-4.0 | Регспей 
| 
і Apparent 
1 


Без орден! 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| - 
| 
| 
| 
| 
| - 
| 
| - 
| 
| 
| 
| 
| 


| 
| 


| 
942180 с шелш ан ----- | 
| | 


| | 
аны [Apparent Бааша CRM ------ 


| | | 
а НОУ пе ниви ----- | 
| 


| 
0с%- Jun ieh ----- |Модегабе. 
ME 
--- | High----- |Moderate. 
| 
--- [Moderate |Moderate. 
--- | Hign----- | Модега е, 
--- | High----- |High. 
| 
--- |High----- |Moderate. 
--- |Мойегабе |Модега е. 
--- | High----- |Moderate. 
| 
Oct- ПРЕ“ ----- | Модега е. 
| | 
| Hign-----|Moderate. 
| | 
Oct- л ан ----- (Moderate. 
| High----- |Moderate. 
ааа Е 
а ----- |Модегаће. 
| 
| | 
| 
Mar-Jul|High ----- ші 
|High. 
| 
|Moderate. 
| 


Nov-May|Moderate |Low. 


а ----- ee 
| Low. 

| | | 

Apr-Jul | High----- |Moderate. 
| | 
| | 

ан й ----- ыы 
| | 
| 

Apr-Jul | High----- |Модегабе. 
І 

Apr-Jul | High----- |Moderate. 
| | 

М |Модегабе. 


Шы iien ----- 
| | 
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Soil name and 


map symbol 


Tetonka 


TcA*: 


Tetonka---------- 


WeB#: 


Whitelake-------- 


Woonsocket------- 


"zm — 


[Hydrologic] 


| 
| 


group 


TABLE 15.--SOIL AND WATER FEATURES--Continued 


Floodin 
Frequency | Duration 

| 

| 

| 

| 

| 

| 
Rare-------- | === 

| 
Мопе-------- | --- 

| 
ааа еру long 


ПЕЕ | Veny “long 


| ви | long 
Мопе-------- | --- 

| 
Копе-------- | --- 

| 
лавови NUR long 

| 
Копе-------- | --- 

| 

| 
Occasional ш ----- 

| 

| 
Occasional do ----- 

| 
Оссавіола1 | ----- 

| 
None-------- | --- 

| 
Мопе-------- | --- 
Мопе-------- | --- 

| 


Frequent----|Very long 
| 


Frequent----|Very long 


| 
| 


Months 


Mar-Jun 


Jan-Dec 


Јап-Рес 


Jan-Dec 


Mar-Nov 


Mar-Nov 


Mar-Aug 


Jan-Dec 


Jan-Dec 


High water table 


| Depth | Kind 
| 
Ft 


1.0-3. Бо ни 
1.5-6.0| Perched 
+1-4. eee 


+1- Tm 
| 

*1-1. ИНТ 

1.5-6. 2i pereng 

3.5-6. Т” 


+1-2, аша 


|Uncoated 
steel 


[Months 
| 

| 

| 

| 

| 
келіп gh — 


Ma 
Mar- dan Bra — 
кынын ----- 


| 
jusemes [High ----- 
Маг- Тип | High----~ 
— M €— 
Ja 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
М п-рес | High----- 
| 

| = 

| 

| 


1.5-3.5 Apparent ие ышы 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| | 
126.0 | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| 

| 

| 

| 

| 

| 

} 

| 

| 

| 

| 

Н 

| 

| 


| | 
1.5-3.5 ал ке о 


| | 
2.0-3.0 NE de M ----- 
| 


# See description of the map unit for composition and behavior characteristics of the map unit. 


| 
нек MER ----- 


Soil survey 


Risk of corrosion 


Concrete 


Moderate. 


Moderate, 


| Модегае. 
| 


| 
| Модегате. 
| 
| 
| 
|Moderate. 
| Moderate. 
| Модега е. 


|Модегабе. 
І 


Low. 


Low. 
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Moisture 


NP means nonplastic] 


Grain-size distribution 


TABLE 16.--ENGINEERING TEST DATA 


[Dashes indicate data were not available. 
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TABLE 17.--CLASSIFICATION OF THE SOILS 


[Ап asterisk in the first column indicates that the 8011 is a taxadjunct to the series. See text fora 
description of those characteristics of the soil that are outside the range of the series] 


SS SSS SSS 


Soil name | Family or higher taxonomic class 


Sandy, mixed, mesic Typic Haplustolls 
Fine, montmorillonitic, mesic Vertic Haplustolls 
Fine-loamy, mixed (calcareous), mesic Typic Ustorthents 
Coarse-loamy, mixed, mesic Pachic Haplustolls 
Fine-loamy, mixed, mesic Cumulic Haplustolls 
Fine-loamy, mixed, mesic Pachic Haplustolls 
Coarse-loamy, mixed, mesic Pachic Haplustolls 
Fine, montmorillonitic, mesic Cumulic Haplaquolls 
Fine-loamy, mixed, mesic Typic Haplustolls 
Ріпе-1оату, mixed, mesic Pachic Haplustolls 
Fine-loamy, mesic Aeric Calciaquolls 
Coarse-silty, mesic Aeric Calciaquolls 
Fine-loamy over sandy ог sandy-skeletal, mixed, mesic Туріс Haplustolls 
Sandy, mixed, mesic Entic Haplustolls 
Fine, montmorillonitic, mesic Typic Natrustolls 
Pine, montmorillonitic, mesic Typic Natraquolls 
Mixed, mesic Aquic Ustipsamments 
Sandy, mixed, mesic Aquic Haplustolls 
---------- Fine-loamy over sandy or sandy-skeletal, mixed, mesic Pachic Haplustolls 
--------- Fine-loamy, mixed, mesic Entic Haplustolls 
Fine, montmorillonitic, mesic Typic Natrustolls 
-------- Coarse-loamy, mesic Typic Calciaquolls ' 
; Sandy over loamy, mixed, mesic Entic Haplustolls 
Fine-loamy, mixed, mesic Typic Haplustolls 
-------- Fine-loamy, mixed, mesic Туріс Argiustolls 
--------- Fine, montmorillonitic, mesic Typic Natraquolls 
--------- Mixed, mesic Aquic Ustipsamments 
--------- Fine, montmorillonitic (calcareous), mesic Cumulic Haplaquolls 
------------------- Fine, montmorillonitic, mesic Leptic Natrustolls 
---------- Fine-silty, mixed (calcareous), mesic Cumulic Haplaquolls 
---------- Tine-loamy, mixed, mesic Тур! с Natraquolls 
--------- Sandy, mesic Typic Calciaquolls 
------- Fine-loamy, mixed, mesic Расһіс Argiustolls 
---------- Sandy over loamy, mixed, mesic Aquic Haplustolls 
Sandy, mixed, mesic Typic Haplaquolls 
------ Fine, montmorillonitic, mesic Glossic Natrustolls 
---------- Fine, montmorillonitic, mesic Argiaquic Argialbolls 
Fine-loamy, mixed, mesic Typic Argialbolls 
-------- Mixed, mesic Typic Ustipsamments 
*Wann------------- Coarse-loamy, mixed, mesic Fluvaquentic Haplustolls 
Whitelake----- Fine-loamy, mixed, mesic Typic Natrustolls 
Woonsocket---- Pine-loamy, mixed, mesic Pachic Argiustolls 
Worthing------------------ Fine, montmorillonitic, mesic Typic Argiaquolls 
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This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing accessibility 
issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 
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Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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SOIL LEGEND* 


MODERATELY WELL DRAINED TO POORLY DRAINED. NEARLY LEVEL SOILS 

Durrstein-Artesian-Farmsworth association: Moderately well drained to poorly drained, nearly level, silty, clayey, and 
loamy soils in drainageways and upland basins 

SOMEWHAT EXCESSIVELY DRAINED TO SOMEWHAT POORLY DRAINED. NEARLY LEVEL TO MODERATELY SLOPING 
SOILS 


Alwilda-Woonsocket-Blendon association: Somewhat excessively drained to moderately well drained. nearly level and 
gently sloping, loamy soils on outwash plains and on uplands 


Carthage-Hand-Ethan association: Moderately well drained and well drained, nearly level and gently sloping, loamy 
soils on uplands 


Forestburg-Shue-Elsmere association: Moderately well drained and somewhat poorly drained, nearly level to 
moderately sloping, sandy soils in swales and depressions and in other areas on uplands 

WELL DRAINED TO POORLY DRAINED, LEVEL TO MODERATELY SLOPING SOILS 

Houdek-Stickney association: Well drained and moderately well drained, nearly level. loamy soils on uplands 


Clarno-Prosper-Tetonka association: Well drained, moderately well drained, and poorly drained, nearly level and level 
loamy and silty soils on rises, in swales, and in depressions in the uplands 


Clarno-Bonilla-Ethan association: Well drained and moderately well drained, nearly level to moderately sloping, loamy 
soils in swales and other areas on uplands 


Hand-Ethan-Tetonka association: Well drained and poorly drained, level to undulating, loamy and silty soils in 
depressions and other areas on uplands 


Houdek-Prosper-Dudley association: Well drained to somewhat poorly drained, nearly level and undulating, loamy and 
silty soils in swales and other areas on uplands 


WELL DRAINED AND POORLY DRAINED, STRONGLY SLOPING TO STEEP AND NEARLY LEVEL SOILS 


Betts-Clamo association: Well drained, strongly sloping to steep, loamy soils on uplands and poorly drained, nearly 
level, clayey soils on flood plains 


“Texture terms in the descriptive headings refer to the texture of the surface layer of the major soils in each 
association 
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у. S. DEPARTMENT OF AGRICULTURE 


SOIL CONSERVATION SERVICE SANBORN COUNTY, SOUTH DAKOTA SOUTH DAKOTA AGRICULTURAL EXPERIMENT STATION 


SOIL LEGEND CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


Map symbols consist of a combination of letters. The first capital letter is the initial one of the map unit пате. The lowercase 
letter that follows separates map units having names that begin with the same letter, except that it does not separate slope 
phases. The second capital letter indicates the class of slope. Symbols without a slope letter are for nearly level soils or 


miscellaneous areas CULTURAL FEATURES SPECIAL SYMBOLS FOR 


NAME 


Alwilda fine sandy loam, 0 to 2 percent slopes 
Alwilda fine sandy loam, 2 to 6 percent slopes 
Artesian-Farmsworth complex 

Betts loam, 15 to 40 percent slopes 
Betts-Ethan loams, 9 to 15 percent slopes 

Blendon fine sandy loam, 0 to 2 percent slopes 
Blendon fine sandy loam, 2 to 6 percent slopes 

Bon loam, channeled 

Carthage fine sandy loam, 0 to 2 percent slopes 
Carthage fine sandy loam, 2 to 6 percent slopes 
Carthage-Clarno fine sandy loams, 0 to 2 percent slopes 
Carthage-Hand fine sandy loams, 2 to 6 percent slopes 
Сато юат 

Clamo silty clay 

Clamo silty clay, frequently flooded 

Clarno loam, 0 to 2 percent slopes 
Clarno-Bonilla loams, 2 to 6 percent slopes 
Clarno-Dudley complex, 2 to 6 percent slopes 
Clarno-Ethan loams, 2 to 6 percent slopes 
Clarno-Prosper loams, 0 to 2 percent slopes 

Davis loam, 2 to 6 percent slopes 

Davison loam 

Davison Variant silt loam 

Delmont loam, 0 to 2 percent slopes 

Doger loamy fine sand, 0 to 2 percent slopes 

Doger loamy fine sand, 2 to 6 percent slopes 
Dudley-Jerauld-Clarno complex, 0 to 2 percent slopes 
Durrstein silt loam 

Durrstein-Farmsworth complex 

Elsmere loamy fine sand, loamy substratum 
Elsmere-Orwet complex 

Enet loam, 0 to 2 percent slopes 
Enet-Delmont loams, 2 to 6 percent slopes 
Ethan-Clarno loams, 6 to 9 percent slopes 
Fedora fine sandy loam 

Forestburg loamy fine sand, 0 to 2 percent slopes 
Forestburg-Ethan loamy fine sands, 2 to 6 percent slopes 
Forestburg-Ethan loamy fine sands, 6 to 9 percent slopes 
Hand-Bonilla loams, 0 to 2 percent slopes 
Hand-Ethan loams, 2 to 6 percent slopes 
Houdek-Dudley complex, 2 to 6 percent slopes 
Houdek-Ethan loams, 2 to 6 percent slopes 
Houdek-Prosper loams, 0 to 2 percent slopes 
Ноидей-Ргозрег loams, 2 to 6 percent slopes 
Houdek-Stickney loams, 0 to 2 percent slopes 

Hoven silt loam 
Hoven-Durrstein silt loams, 0 to 2 percent slopes 
Ipage-Els loamy fine sands 

James silty clay 

Lamo silty clay loam 

Lute fine sandy loam 

Lute fine sandy loam, ponded 
Lute-Whitelake fine sandy loams, 0 to 2 percent slopes 
Orwet fine sandy loam 

Pits, gravel 

Shue-Davison loamy fine sands 

Shue Variant loamy fine sand 

Tetonka loamy fine sand, overblown 

Tetonka silt loam 
Tetonka-Davison-Clarno complex, 0 to 2 percent slopes 
Tetonka Variant fine sandy loam 

Valentine fine sand, 3 to 15 percent slopes 

Wann fine sandy loam 

Wann-Lamo complex 

Whitelahe- Woonsocket fine sandy юат, 2 to 6 percent slopes 
Woonsocket fine sandy loam 

Worthing silt loam 

Worthing silt loam, ponded 


BOUNDARIES 
National, state or province 
County or parish 
Minor civil division 
Reservation (national forest or park, 
state forest or park, 
and large airport) 
Land grant 
Limit of soil survey (label) 
Field sheet matchline & neatline 
AD HOC BOUNDARY (label) 
Small airport, airfield, park, oilfield, 
cemetery, or flood pool 
STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Divided (median shown 
if scale permits) 
Other roads 
Trail 
ROAD EMBLEMS & DESIGNATIONS 
Interstate 
Federal 
State 
County, farm or ranch 
RAILROAD 
POWER TRANSMISSION LINE 


(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 
(normally not shown) 


LEVEES 


Without road nni 


With road раз АИ, 


With railroad 
DAMS 

Large (to scale) 

Medium or small 
PITS 

Gravel pit 


Mine or quarry 


MISCELLANEOUS CULTURAL FEATURES 
Farmstead, house . 
(omit in urban areas) 


Church à 


School + 
Indian 
Mound 
Indian mound (label) 


Tower 
Located object (label) о 
Tank (label) 
Wells, oil or gas 


Windmill 


Kitchen midden 


WATER FEATURES 
DRAINAGE 

Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 

Double-line (label) 

Drainage and/or irrigation 


LAKES, PONDS AND RESERVOIRS 


Perennial Cu <> 


, ` 
` 2 ГАЛ 


Intermittent 
MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Well, artesian 
Well, irrigation 


Wet spot 


SOIL SURVEY NC 
SOIL DELINEATIONS AND SYMBOLS 
ESCARPMENTS 
Bedrock wyvvv vv vvv vvv vvv ух 


(points down slope) 
Other than bedrock 


(points down slope) 
SHORT STEEP SLOPE 
GULLY Rann 
DEPRESSION OR SINK 9 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 
Slide or slip (tips point upslope) 


Stony spot, very stony spot 


Borrow area up to 10 acres in size 


000 


1 
м 


E EE 


St?» 


o 
= ” > A. 
Өө | 
s c 
й Va 
5 Р — 5 
та > г. / . 4 а 
= fo е 
о | 
8 А-А ; uu е 
.. 22 / и о 
622 T T : 4 
«ой А У 
^ Е 
| N 6 
\ -ж 4 К 


& # 
р, ЖЕ) 
КЭ 
E87. c 


22 & 
= 
ГА 
FAN е зе 
з 0 


қа. L^ мр" — 2%, 
С ДА За w 
і АТАР 2 


SANBORN COUNTY, SOUTH DAKOTA — SHEET NUMBER 2 
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This map is compiled on 1977 aerial photography by the U. 5. Department of Agriculture, Soi! Conservation Service and cooperating agencies. 
Coordinate grid ticks and land division comers, i! shown, are approximately positioned. 
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This map is compile on 1977 aerial photography by the U. S. Department of Agriculture, Soil Conservation Service and cooperating agencies 


Coordinate grid ticks and land division comers, if shown, are approximately positionec 
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This map is compiled on 1977 aerial photography by the U. 5. Department of Agriculture, Soil Conservation Service and cooperating agencies. 
Coordinate grid ticks and land division comers, if shown, are approximately positioned, 
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This map is compiled on 1977 зена! photography by the U. 5. Department of Agriculture, Soi! Conservation Service and cooperating agencies. 
Coordinate grid ticks and land division comers, if shown, ate approximately positioned. 
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